Lower Bounds on the Broadcasting and Gossiping Time of Restricted Protocols by Flammini, Michele & Pérennes, Stéphane
HAL Id: inria-00073066
https://hal.inria.fr/inria-00073066
Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Lower Bounds on the Broadcasting and Gossiping Time
of Restricted Protocols
Michele Flammini, Stéphane Pérennes
To cite this version:
Michele Flammini, Stéphane Pérennes. Lower Bounds on the Broadcasting and Gossiping Time of
Restricted Protocols. RR-3612, INRIA. 1999. ￿inria-00073066￿
IS
S
N
 0
24
9-
63
99
ap por t  
de  r ech er ch e 
THÈME 1
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
Lower Bounds on the Broadcasting and Gossiping
Time of Restricted Protocols
Michele Flammini — Stéphane Pérennès
N° 3612
janvier 1999
Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles, B.P. 93, 06902 Sophia Antipolis Cedex (France)
Téléphone : 04 92 38 77 77 - International : +33 4 92 38 77 77 — Fax : 04 92 38 77 65 - International : +33 4 92 38 77 65
 
		 !"$#%& '(!")*(+"
,.-/0124356781
9;:=<?>@BAC@DEA=FHGIGI:=J0:=KML2N&OQPSR0>TFHJ0@VUWPBXY@SJ0J0ZS[Q\
]6^_Q`MaVbdcfedg?h1ajiBkmlnaQoh1pHhqo1_Q`Ma?h
rs1tBuvaQodhqwxtyt{z
e|iBz}zt{sqo~}as1a?1^aQs11^ambjIc4u1iBHxaQsbjcz&iBa?h
?jS}  oq^}xhVz&iBz0aQsVEaaYlmo1aQ~*oq^ao1a?1^}}xykaz}s1tjHx~}a?~
 S¡do1t¢iBwwxtj£oq^a
~}aQo1aQsq`¤&iBoqxt{;tB¥WwxtjEaQs¦t{k}~}h7t{.oq^a¦}s1ti{~}ji{hqoq}§iB~¨th1hqz}}©oq`Mas1a?yk}s1a?~¨¦p
oq^ah1tBª«jiBwwxa?~­¬«s1a?h1oqsqxQo1a?~H®Iz}s1t{o1ty?t{wxhj¯  m¥°t{sq`ViBwwp±i.z}s1t{o1ty?t{w|xh§²°³1´ µ¶°ª·s1a?h1oqsqxQo1a?~¸iBoi
aQ©z}s1tH?a?h1h1t{s6¹¥aQaQsqpnt{k}oqt{}Vi{QoqiBoqxt{§tB¥iBIiBs17~}aQz0aQ~}hºt{§iBo6`Mthqo³z}s1aQyxt{kh
?t{`¤}­i{Qoq{iBoqxt{hiB~»iByp¢?t{`¤}5i{QoqiBoqxt{»m¼kaQ?a?hiBoM`Mthqoµ.hqk??a?h hqa
t{k}oqt{}i{Qoq{iBoqxt{hj¯½l}iB`¤z}wxa?htB¥0s1a?hqoqsqxQo1a?~¤z}s1t{o1tH?t{wxh¾iBs1a6oq^th a6sqk}}}}t{¤¦0t{k}~}a?~
~}aQs1a?aaQo«¾t{sq¿mh|t{shqpHh1o1t{wx¯
ÀÁaÂoq^kh~}aQsqaÂ`¤z}s1tÃa?~IwxtÃ¾aQs¦0t{k}~}ht{©oq^aÂ¦}s1ti{~}ji{hqoq}oq`MaÂIh1aQaQs iBwÄEaQww¹ª
¿Htjº§aQo«¾t{sq¿mhj±hqk1^i{hÅ¾k}oqo1aQsv¼p±&~}aÅEsqk} uÆ§iB~IÇiBk}oqÈs iBz}^hj¯
Ét{s1a?tÃaQsj±WEa©~}aQsqa©oq^anÊs1hqoËaQaQs iBwwxtjEaQsM¦0t{k}~5t{¢oq^ath hqz}}Ìoq`Ma©tB¥ÂÍª
¦0t{k}~}a?~¸~}aQs1a?a§aQoÎ¾t{sq¿mh©Ïoq^a~ms1a?Qo1a?~ÐiB~Ï^&iBw¹¥=ª«~mk}z}wxaYlÏji{h1a?hj¯  `¤z}s1tÃa?~Ïwxtj¾aQs
¦0t{k}~}ht{Ith hqz}}ViBs1aiBwxh1t¤t{¦}o iBa?~I¥Ñt{sÅEk}oqo1aQsv¼p±&~}a7ÅEsqk} uviB~IÇiBk}oqÈs iBz}^hÃ¯
ÒÓ&iBwwp±i{hi?t{s1t{wwCiBsqp.¾a¤t{¦}o iBÁoq^a¤h iB`MaËwxtÃ¾aQs¦t{k}~}ht{;Ô?ª«hqpmhqo1t{wxz}s1t{o1ty?t{wxh
t{¦}o iBa?~IÕ S¡«¯
Ö wwToq^a7s1a?h1k}wo1hiBs1aiBwxh1t¤aYlmo1aQ~}a?~©o1tMt{oq^aQs?t{`¤`k}}xjiBoqxt{`MtH~}aQwxhj±}hqk ^i{h× ª·z0t{sqo
iB~&ØBt{szthqo iBw2iB~§t{z}oqxjiBw·¯
ÙIÚÛ0Ü1ÝÞ Sß ÅEs1ti{~}ji{hqoq}±mà7th1hqz}}±¦0t{k}~}a?~¤~}aQs1a?aºaQo«Et{sq¿HhÃ±hqpmhqo1t{wxEz}s1t{o1ty?t{wxh
áâ(ã·ä6å°æSçBçâ(ã°è·évêë?ì6è·íSéîï¨îðSñò2óÑôõâYöB÷¾ôHéÆã·ø;òÓéÆå°éqù ã«ú·í|ñ}ã·â1ûÑéqúÎèÓüÓõmýTþÿ CóÑôVæBö{êÃéÆãÄúÆâ(ö?è°ã«ùYúÎè
	
	
ù ö{êdë?ìè·íBéðSõmþþñMçSã·â1ûÑévúÎè2óQð  ýòð óò2óÑü ïÓö úÆéÃðjâYçSí ù6üÓö?è çâ	 å
!  ç{ù ã°è øºévö?è·âÏê©ÿÂù1è·évøù è úvùÐñæSã«ù¸évê%üÓçSç úvù è«ù#"ïÓöQéÆã·å$ è&%Ðê'nõ)( ü+*?æ ù'",# ù.-éÎè·â	 â
õyâjú ýâYçSç è·â"Bó /10'2ºõ3( ü+*jæ ù#"BóCè«ù ì&î4 =øù657#8	9:1:;=<;>?1<;@19	A)B$;C
D ðÃõmþþñ­óEQð#  ýÓòð óEÓòÓó üF1ïöQéÎã·å$ èGÂêSéHI úÆéjðÃâYçSí ùVüÓö?è çâ	 å"J
òÓâ(æSè·éêSévå|õyæ{ú â évå"
K0ñML'"NO /	L		ºðÃâ(çBí ùP  ü2ö?è çâ åÓýéqêÃéRQS"NSã«ù(öBúÆé	î) CøùTU5V=W'X	Y1X<'>#V	Z=W1[;94B;=<#Y';9\B71Y
	 (, 01  +"'Ð n1d  '67Ó8 
Ód(
 
	   t{khEgQgQs iBwxh1t{h6wxa?hEo1a? ^}}xka?h6yoqs1ty~mk}o1a?h~iBh/ S¡TiSÊ©~}ad`¤t{s1aQsºwxa
o1aQ`¤zhE~}a~m0khqxt{naQo¾~ g?1^&iB}a|o1t{o iBw0~}az}s1t{o1tH?t{wxa?h¾h(iBoqxhv¥°iBxh(iBo6?aQsqo iBa?h¾?t{yoqs iBo1a?hj¯
 oqk}oqaQ`MaQyok}z}s1t{o1ty?t{wxaºa?hqo6²°³q´ µ¶Hh1yk}Ë`Ma?h1h iBaEgQ`¤xh~}gQz0aQ~k}}xykaQ`MaQo
~}a?hË³7~}aQsq}xaQs1hË`Ma?h1h(iBa?hËs1a Qkh¤aQohq6k}¢`Ma?h1h iBans1a Qk­m¼kaQ?aIiBk­z}wkhËwxa?hËµaQt{xh
h1k}{iByo1hj¯"!EaQoqo1a¾?t{oqs iByo1aºa?hqoÄk}oqwxaEjiBsÓaQwwxa¾iBz}z&iBs i#xo%$ºwCiº¥Ñt{xhÓ~iBh2wxa¾ji{h2~}a?hÓz}s1t{o1ty?t{wxa?h
h1pHhqo1t{wxyka?hj±maQo~}a?hºz}s1t{o1tH?t{wxa?hº¥°t{Qoqxt{}&iBo|~iBh~}a?hºs1g?h ajiBkml~}a~}aQs1g¦t{sqg¯
&Äa?hËs1g?hqk}wo iBo1h¤h1t{yoViBz}z}wxkg?hMiSÊ*~}a~}gQo1aQsq`¤aQsV~}ant{k}aQwwxa?h¤¦0t{sqa?hËm¥ÑgQsqxaQk}s1a?h
z0t{k}swCiV~mkh1xt{aQow' a? ^&iB}ao1t{o iBw~iBh|~}a?hs1g?h1ajiBkml)(BQwCi{h hqxka?h+*¯  t{khs1aQoqs1t{k}t{h
iBkh hq0wxa?hºs1g?hqk}wo iBo1h~}a  B¡ÄaQoºz}s1t{k}t{hwCiz}s1aQ`¤x_Qs1a¦t{sqaÂm¥°gQsqxaQk}s1aÂt{IoqsqHCiBwxa7hqk}sºwxa
o1aQ`¤zh~}a7w' g?1^&iB}ao1t{o iBw2~iBhwxa?hºs1g?h ajiBkml~}a~}aQs1g¦t{sqg¯
½mÊ¸t{kh`Mt{yoqs1t{h©?t{`¤`MaQowCiÕo1a?1^}}xykayoqs1ty~mk}o1a.z0aQk}oh, iBz}z}wxkaQs-$;~}a?h
`MtH~}_Qwxa?h~}a?t{`¤`k}}xjiBoqxt{¨~maQs1h/. `Mty~}_Qwxa?hzthqo iBwÓt{kIt{z}oqxka10
2
Þ j Ü 43  65 0khqxt{Ä±71^&iB}a¾o1t{o iBw·±{eg?h1ajiBkml~}a~}aQs1gW¦t{sqg±Bz}s1t{o1tHQwxa?h2hqpmhqo1t{wxyka?h
  +  	
   ,4
+   	 

  
  !
++ "$#   ,&%
 
' ( 7Ë21d
ÅEs1ti{~}ji{hqoq} .Ñt{aYª·o1tBªÎiBww0ViB~­th1hqz}} .°iBww¹ª·o1tBªÎiBww0¤iBs1aEaQwwº¿ytÃº»?t{`¤`k}}xjiBoqxt{
z}sq`¤oqa?ho1t¨~mxh1h1aQ`¤&iBo1am¥Ñt{sq`ViBoqxt{­¢?t{`¤`k}}xjiBoqxt{5aQo«Et{sq¿HhÃ¯)yk ^¢z}s1t{¦}wxaQ`Mh
^&ija¤¦0a?aQÁaYlHo1aQhqaQwp¨a?h1oqiBo1a?~ÁÌs1a??aQopajiBs1hÂ¥Ñt{s7`ViBypÌ~m0aQs1aQyoaQo«Et{sq¿HhiB~
k}~}aQsiVwCiBsqaiBsqxaQo«p¨tB¥`Mty~}aQwxhÃ¯ Ö hqk}sqaQp§tB¥oq^a`ViBs1aQwCiBo1a?~¨s1a?hqk}wo1hÂjiB.¦0a7¥°t{k}~
Á+*±&H±,±Äbb±}±Tb.-S¡
ÀÁa?t{hqx~}aQsÊs1hqoWoq^a6¦&i{hqxº`MtH~}aQw·±jiBwwxa?~¤º^}xhqz0aQsq}t{sz}s1tH?a?h1h1t{svª·¦0t{k}~}a?~T±yº^aQs1a
iBoºaji{ ^I?t{`¤`k}}xjiBoqxt{¨s1t{k}~©aji{1^©z}s1tH?a?h1h1t{sºjiB©^&i?a7t{}wpnt{ai{QoqaÂQx~}aQow}¿0±
·¯ a¯ oq^aÁh aQoItB¥oq^aÕi{Qoqa.w}¿mh¥°t{sq`Mh§i¢`ViBo11^}}¯ Ö QoqaÁw}¿Hh§iBs1a.kh a?~iBo©oq^a
?t{sqs1a?h1zt{~m}nz}s1ty?a?h h1t{s1ho1t~}aQwaQsoq^ao1aQ`Mhd¿Htjº§oqwwÓoq^&iBod?t{`¤`k}}xjiBoqxt{Ìs1t{k}~
o1t­oq^aQs§aQ^¦0t{s1hj¯  ¥oq^a.aQoÎ¾t{sq¿jiB¦0a.`Mty~}aQwxa?~/i{h§iBÐk}~ms1a?Qo1a?~s iBz}^Ä±|¥°t{s
th hqz}}©oÂxhÂzth1h1¦}wxao1tn¥Ñk}sqoq^aQs~mxhqoq}k}xhq^Ì¦0aQo«Ea?aQÁo«EtI~mTaQs1aQoji{h1a?h./|oq^aË^&iBw¹¥ ª
~mk}z}wxaYlÌ`MtH~}a±ÄÌº^}x ^¢i{Qoqa¤w}¿mhiBwwxtjoq^aËoqs iBhq`¤xh1hqxt{;tB¥E`Ma?h1h(iBa?ht{}wp.Át{a
~ms1a?Qoqxt{Ä±iB~oq^a|¥Ñk}ww¹ª«~mk}z}wxaYl`MtH~}a±mº^}x1^I`Ma?h h iBa?h6jiB©oqs i?aQwT¦t{oq^I~ms1a?Qoqxt{h
h1`k}wo iBa?t{khqwp¯ !¾wxajiBsqwp§hqk ^.i~mxhqoqQoqxt{.xhd`MajiB}}wxa?h1hd¥Ñt{s|¦}s1ti{~}ji{hqoq}±Äi{hdoq^aQs1a
xhÂiBwEijpHhiVhq}wxao1aQ`£oqs ijaQw}IiBs1t{k}~.iB~o|oqs i?aQs1h1a?hÂaji{1^.w}¿It{}wp§t{?aËiB~¨
t{a~ms1a?Qoqxt{Ä¯
)yo iBsqoq}¥Ñs1t{` oq^a¦&i{hqxº^}xhqz0aQsq}`MtH~}aQw·±Hh1aQaQs iBw&aQaQs iBwÈÃiBoqxt{hºjiB¦a~}aYÊa?~T¯
Òs1hqoj±0o7xhÂz0th1hq¦}wxaËo1tns1aQwCiSl.oq^a¤?t{hqoqs iBooq^&iBoiBoaji{1^Õ?t{`¤`k}}xjiBoqxt{Õs1t{k}~Át{}wp
iBQx~}aQyow}¿xhi{QoqiBo1a?~T±moq^khdiBwwxtjº}iBo6`Mthqo×1032i{QoqaÂw}¿mhj¯]6^}xh6`MtH~}aQwTxh
jiBwwxa?~.× ª·zt{sqoj¯|É¨t{s1a?tjaQsj±oq^az0thqo iBw2`MtH~}aQwÓo|xhÂi{h1hqk}`Ma?~oq^&iBodoq^a?t{`¤`k}}xjiBoqxt{
oq`MajiB¤¦aºhqwxtÃ¾aQs¾oq^&iBVt{a6oq`Mahqo1aQzÄ±yh1t|oq^&iBoº^aQMo1aQ`Mh¾iBs1aºh aQooq^}s1t{k}^iBni{Qoqa
w}¿0±oq^aQp§ºww¦0aËij{iBwCiB¦}wxaMiBoÂoq^a¤iBsqsqH}nz}s1tH?a?h1h1t{s7t{}wp.iS¥ o1aQsiVk}`¦0aQstB¥Ws1t{k}~}h
4 052¯76d.oq^at{oq^aQs|^&iB~T±0.oq^at{z}oqxjiBw`Mty~}aQw?t{`¤`k}}xjiBoqxt{Õoq`Maxhd¥·i{hqo1aQs|oq^&iB
z}s1tH?a?h1h1t{s1hhqz0a?a?~T±Óh1tIoq^&iBoº^aQÕo1aQ`MhËiBsqsqaM^&ijaMo1t§EiBo¤inÊ}lma?~Õk}`¦aQs 4 098ItB¥
h1o1aQzhº¦aY¥°t{s1aÂoq^aQpjiBI¦a7h aQoo1t¤t{oq^aQsz}s1tH?a?h1h1t{s1hÃ¯  t{oqx?a7oq^&iBoºoq^aiB¦tÃa7`Mty~}aQwxhdiBs1a
t{sqoq^t{t{&iBw&oq^aºh aQh1aEoq^&iBooxhz0th1hq¦}wxaEo1tÂ^&ija×1ª·z0t{sqoWiBwxh1t|¤oq^a6z0thqo iBwiB~¤t{z}oqxjiBw
ji{h a?hj¯ÒÓ&iBwwp±oWxhz0th1hq¦}wxao1ta?hqo iB¦}wxhq^nh1t{`Maº¦0t{k}~}hWt{Moq^awxaQ}oq^h¾tB¥0oq^a`Ma?h1h(iBa?hj±
·¯ a¯t{.oq^aËk}`¦0aQstB¥¾o1aQ`MhÂoq^&iBojiB.oqs ijaQwWhq`k}wo iBa?t{kh1wp¨t{Õiw}¿0¯;:|tj¾aQaQsj±ÓiBww
oq^aÂs1a?h1k}wo1hhq^tÃºI©oq^}xhz&iBz0aQsi{h1hqk}`Ma7tË¦0t{k}~It{Ioq^aÂ`Ma?h h iBa?hºwxaQ}oq^Ä¯
Ö `Mt{s1a~}aQo iBwxa?~¨iB~aYlH^&iBkh1oqa~}a?h1Qsqz}oqxt{¨tB¥oq^a7{iBsqxt{khd`MtH~}aQwxho1t{aQoq^aQs|ºoq^
oq^a7?t{sqs1a?h1zt{~m}s1a?hqk}wo1hjiBI¦0a|¥Ñt{k}~IÁ+*}±&H±,±Äbb±}±Tb.-m±B¡
&ÄaQo.khtÃ ?t{hqx~}aQs.oq^a;º^}xh1zaQsq}¸`MtH~}aQw·¯ ]6^a;¦0a?hqowxtj¾aQsÌ¦0t{k}~}hÌt{
oq^a
¦}s1ti{~}ji{h1oq};oq`Ma¨iBs1ai{h¤¥°t{wwxtjhÃ¯ &ÄaQooq^a§z&iBs iB`MaQo1aQsÍ;¦0aI~}aYÊa?~»¥Ñt{sMk}~ms1a?Qo1a?~
s iBz}^h|i{hºoq^a7`ViSlm`k}` ~}aQs1a?a7`¤kh|t{aiB~¥°t{s~ms1a?Qo1a?~§s iBz}^hdi{hºoq^a7`ViSlm`k}`
t{k}ovª«~}aQs1a?a¯­]6^aQ¢¥°t{s¦0t{k}~}a?~Hª«~}aQs1a?aIaQoÎ¾t{sq¿mh¤bjm±B¡ºoË^&i{hË¦a?aQ­z}s1tja?~*oq^&iBo
oq^a¦}s1ti{~}ji{h1oq}Áoq`Ma=<S²">¶tB¥i¨s iBz}^?> tB¥1@ÏaQsqoqx?a?h¤ºoq^»z&iBs iB`MaQo1aQsÍÁh iBoqxhqÊ&a?h
òÓò ö&A4	/#2P
,   %       # +   !

<S²">Ë¶0	²·Í}¶
 @±mº^aQs1a²¶ 28}±²y¶ 2 2}±² H¶!528"#ViB~¥°t{sºwCiBsqaÍ²·Ím¶%$ ² 2'&¸² 
(B¶*)+¶ .=¥ s1t{`tÃ/t{§iBwwÄwxt{iBsqoq^}`Mh|iBs1ai{h1hqk}`Ma?~©©¦&i{h a, 0Y¯
Òt{sÅEk}oqo1aQsv¼pÕiB~¢~}aVÅEsqk} uv;aQoÎ¾t{sq¿mh¦0aQoqo1aQswxtj¾aQsË¦0t{k}~}h^&ijaV¦0a?aQ;t{¦}o iBa?~
¦ypÌkhq}§oq^aQsËhqoqsqkQoqk}s1aVÏbjS¡ºiB~Ás1a??aQoqwpÕ`¤z}s1tja?~¢b.*}±¾bÃÃ¡«¯©Òt{sËaYl}iB`¤z}wxa
b.*S¡Óoxhz}s1tÃa?~Ioq^&iBo¥Ñt{sk}~ms1a?Qo1a?~ÀÌs iBz}z0a?~§ÅEk}oqo1aQsv¼xa?h1<S²-/.0M²y´21§¶q¶ 0 23# 241
.$ 23# 2
 @ 0 iB~ <S²-5.0M²H´21§¶q¶ 0678&8&81 .$ 23# 28%
 @ 0Y±jº^}wxa¥Ñt{sTk}~ms1a?Qo1a?~
~}a©ÅEsqk} uv*aQo«Et{sq¿Hh <S² 19.n²y´21§¶q¶ 0 281 . 28!
 @ 0ËiB~ <S² 19.n²H´21§¶q¶ 0
2;:&8:1 . 2 2!
 @ 0Y¯
!Et{?aQsq}}wxtjEaQs¾¦0t{k}~}ht{Mth hqz}}±Moq^a^&iBw¹¥=ª«~mk}z}wxaYlM`MtH~}a6oq^aQs1axhWi7aQaQs iBw
wxtÃ¾aQs¤¦0t{k}~;tB¥ 28!
 @5¥°t{sËiBww6s iBz}^h¤tB¥@»aQsqoqx?a?h©<}±Eb4<m±Eb ,±EbjB¡«±oq^}xh¦0t{k}~
¦0aQ}ViBoqo iBa?~©¥°t{s?t{`¤z}wxaQo1as iBz}^hÃ¯
)yk1^IwxtÃ¾aQs¦0t{k}~©^&i{hº¦0a?aQ©aQaQs iBwÈja?~IÁ {¡«±mº^aQs1a7oº^&i{hº¦0a?aQIhq^tjºoq^&iBoiBp
Ô?ª«hqpmhqo1t{wx . ·¯ a¯zaQsqxtH~mx6ºoq^¤zaQsqxtH~MÔ02th1h1z¤z}s1t{o1ty?t{w}¤oq^aº~ms1a?Qo1a?~ViB~Ë^&iBw¹¥ ª«~mk}z}wxaYl
`MtH~}a?h¥Ñt{sdiBypIs iBz}^§o iB¿a?hÂiBowxaji{h1o>=²«Ô¶ ² 
 @¶¾oq`Mah1o1aQzhj±&º^aQs1a?=²«Ô¶@92A)H² 
2A)BT¶
iB~CBÁxhÂhqk1^Ìoq^&iBoED F@G3HJILKM{²B0¶%NOD FP3H*ILKQB²B0¶R 2±Äºoq^SF7T²BT¶>UBV&WBYXZ&[N\N\N&WB K T4]^
¥°t{siBypÌo1aQaQs`_ba 8m¯©Ét{s1a?tÃaQsj±`¤z}s1tja?~;wxtj¾aQs¦0t{k}~}ht{;oq^aMth1hqz}}oq`MaVtB¥
Ô?ª«hqpmhqo1t{wxMz}s1t{o1tH?t{wxhËiBs1aVz}s1tÃyx~}a?~¢Õoq^an~ms1a?Qo1a?~T±^&iBw¹¥ ª«~mk}z}wxaYl¢iB~Õ¥ k}ww¹ª«~mk}z}wxaYl;ji{h a?h
¥°t{sÅEk}oqo1aQsv¼p±~}aÅEsqk} uv§iB~IÇiBk}oqÈaQo«Et{sq¿HhÃ¯
6doq^aQss1a?hqk}wo1h?t{?aQsq}}nhqza?Q¹Ê&aQo«¾t{sq¿mhjiB§¦a|¥°t{k}~©Á ,&±Tbjm±H±TbbY¡«¯
 noq^}xh6z&iBzaQs6Ea|aYlmo1aQ~oq^a|o1a?1^}}xykaÂz}s1tjHx~}a?~Ì S¡0o1tËiBwwxtjÐoq^aÂ~}aQo1aQsq`¤&iBoqxt{
tB¥dwxtj¾aQs¤¦0t{k}~}h¤t{¢oq^a¦}s1ti{~}ji{h1oq}ÕiB~;th hqz}}.oq`Mas1a?yk}s1a?~¢¦p;oq^anh tBª«jiBwwxa?~
¬«s1a?h1oqsqxQo1a?~H®z}s1t{o1tH?t{wxhj¯  m¥Ñt{sq`ViBwwp±Äiz}s1t{o1tH?t{w^&i{hÂ}z}k}oÂs1a?hqoqsqxQoqxt{Á³ºiBoiaQ.z}s1tBª
?a?h h1t{s¹¥oq^a6o1aQ`MhW~}aQwaQs1a?~V~mk}sq}iBypËt{k}oqt{}i{Qoq{iBoqxt{M^&ija¦0a?aQM?t{`¤`k}}xjiBo1a?~
o1toq^aºz}s1ty?a?h h1t{s~mk}sq}iBo`Mth1o³2tB¥Toq^aºz}s1aQHxt{kh?t{`¤}i{QoqiBoqxt{hj¯ )y`¤wCiBsqwp±yoq^a
z}s1t{o1tH?t{wW^&i{ht{k}oqz}k}os1a?hqoqsqxQoqxt{5µiBooq^a¤z}s1tH?a?h1h1t{s¹¥6oq^aMo1aQ`Mhs1a??aQa?~Õ~mk}sq}.iBp
?t{`¤}i{Qoq{iBoqxt{Mºww}¦0a6~}aQwaQs1a?~¤¦poq^a6z}s1tH?a?h1h1t{skhq}iBo`MthqoWµdhqk??a?h1h1aºt{k}ovª
t{}Âi{Qoq{iBoqxt{hÃ¯ Ö z}s1t{o1tH?t{wºoq^}z}k}oÓs1a?hqoqsqxQoqxt{³iB~t{k}oqz}k}oÓs1a?hqoqsqxQoqxt{µExhÓjiBwwxa?~
²°³1´ µ¶°ª·s1a?h1oqsqxQo1a?~T¯¾Òt{sºh1o iB?a±}oq^aÂ¦}s1ti{~}ji{hqoz}s1t{o1tH?t{wxhºsqk}}}}t{§Íª·¦t{k}~}a?~§~}aQs1a?a
aQoÎ¾t{sq¿mhniBs1a;² 2´ Ím¶°ª·s1a?hqoqsqxQo1a?~T±oq^a©th1hqz»z}s1t{o1ty?t{wxhnt{Í{ª·¦0t{k}~}a?~»~}aQs1a?a§aQo«Et{sq¿Hh
²c¸´ Ím¶°ª·s1a?hqoqsqxQo1a?~.iB~oq^aÔ?ª«hqpHh1o1t{wxÂth1hqz©z}s1t{o1tH?t{wxh²°³q´ µ¶°ª·s1a?hqoqsqxQo1a?~ºoq^§³d&5µeÔ¯
ÀÁa|~}aQsqaoq^aÊs1h1oEaQaQs iBw2wxtj¾aQs¦t{k}~}hºt{oq^aÂ¦}s1ti{~}ji{hqoq}iB~nth1h1z}}¤oq`Ma
tB¥Ts1a?hqoqsqxQo1a?~z}s1t{o1tH?t{wxhj¯  Mz&iBsqoqxQk}wCiBsj±maQaQsqpI²°³q´ µ¶°ª·s1a?hqoqsqxQo1a?~nz}s1t{o1tH?t{w&¥°t{s¦}s1ti{~}ji{hqoq}
t{snth1hqz}}¢Ïoq^aI¥Ñk}ww¹ª«~mk}z}wxaYl»`MtH~}a§o iB¿a?h©iBonwxaji{hqo <S²°³q´ µ¶
 @oq`Ma¨hqo1aQzhj±º^aQs1a
<S²°³q´ µ¶ 2A)f
2A)BÄ¶iB~9Bxhoq^adh1t{wk}oqxt{tB¥YFdgS²BT¶% 2±yºoq^,F7T²B0¶%hB>&B K &CN\N\Ni&B T
¥°t{siBpyo1aQaQs@_Ea?8m¯
)y`¤wCiBsqwp±moq^aÂ~ms1a?Qo1a?~IiB~k}~ms1a?Qo1a?~^&iBw¹¥=ª«~mk}z}wxaYlji{h1a?hj±maQaQsqp§²°³q´ µ¶°ª·s1a?hqoqsqxQo1a?~
th hqzz}s1t{o1tH?t{w0o iB¿a?hºiBoEwxaji{h1o@=²°³1´ µ¶
 @§oq`MaÂhqo1aQzhj±Hº^aQs1aj=²°³q´ µ¶! 2A)H² 
2A)BÄ¶iB~
óEò2óÑü
  +  	
   ,4
+   	 

  
  !
++ "$#   ,&%
 <
B§xhºoq^ah1t{wk}oqxt{tB¥  Fv²BT¶ N  F gB²BT¶52±}ºoq^ F7T²B0¶5B& B X@&6N\N\N&	B K T4]^ ¥Ñt{s|iBp
yo1aQaQs?_	a 8m¯ÕÒt{sM³iB~*µ§t{}.o1t.mÊ}o«p±6i{hMih1`¤z}wxan?t{s1t{wwCiBsqp¢oq^}xhËpHxaQwx~}hËoq^a
aQaQs iBwWwxtj¾aQs¦t{k}~.~}aQz0aQ~}aQoqwpÌz}s1tÃa?~Ì*<m±b4<m±b ,±bjB¡¥Ñt{siBwws iBz}^hiB~ÁiBp
. k}}s1a?h1oqsqxQo1a?~06th1hqz©z}s1t{o1tH?t{w·¯
Ö h¤i?t{h1a?kaQ?a±W¦p¢aYlHz}wxt{oq}.oq^a¥°i{QoËoq^&iBo¤aQaQsqpÕz}s1t{o1tH?t{wE¥Ñt{s¤is iBz}^­ºoq^
z&iBs iB`MaQo1aQs|Í .Ñ~}aYÊa?~§i{hiB¦0tja10Exh7²c¸´ Ím¶°ª·s1a?hqoqsqxQo1a?~T±&¾a~}aQsqaÂoq^a|Ês1hqoºaQaQs iBw2wxtj¾aQs
¦0t{k}~Mnoq^a~ms1a?Qo1a?~©iB~^&iBw¹¥=ª«~mk}z}wxaYl`Mty~}a?hEt{Voq^adth1hqz}}oq`MadtB¥TaQoÎ¾t{sq¿mh6ºoq^
Ê}l}a?~¨z&iBs iB`MaQo1aQsÍ¯]6^}xhÂa?h 23":¥°t{sÍSUH± 2:8¥Ñt{sÍ  m± 2"""¥Ñt{sÍS 
iB~§h1t¥Ñt{sqoq^Ä¯
Òt{s¦}s1ti{~}ji{hqoq}ÌiB~Õ¥ k}ww¹ª«~mk}z}wxaYlÁth1h1z}}t{k}ss1a?h1k}wo1h¥°t{s7Ê}l}a?~Áz&iBs iB`MaQo1aQsaQovª
Et{sq¿Hhº?t{Qx~}aÂºoq^©oq^a|wxtÃ¾aQs¦0t{k}~}hº?t{`¤}Ë¥ s1t{`¦}s1ti{~}ji{h1oq}Ibj}±}S¡«¯ :dtÃ¾aQaQsj±}¹¥
`Mt{s1aMm¥Ñt{sq`ViBoqxt{­iB¦t{k}ooq^aMaQo«¾t{sq¿Ìo1t{z0t{wxt{p.xh7¿HtjºÄ±ÓaQ wxtjEaQs¦0t{k}~}hjiBÁ¦0a
~}aQo1aQsq`¤a?~©¥Ñt{s6`ViBps1aQwxaQ{iByoo1aQs1?t{}a?Qoqxt{aQo«Et{sq¿Hhj±&hqk1^Ii{hºÅEk}oqo1aQsv¼p±}ÀÌs iBz}z0a?~
ÅEk}oqo1aQsv¼p±~}aÅ¾sqk} uv§iB~IÇiBk}oqÈaQoÎ¾t{sq¿mhj¯
)y`¤wCiBsqwp±S`¤z}s1tÃa?~wxtÃ¾aQs2¦0t{k}~}h0¥°t{sÄhqz0a?Q¹Ê&o1t{zt{wxt{xa?hÓhqk1^i{h2Å¾k}oqo1aQsv¼p±BÀÌs iBz}z0a?~
ÅEk}oqo1aQsv¼p±Ó~}aÅEsqk} uvÕiB~ÌÇiBk}oqÈ¤aQo«Et{sq¿HhiBs1a¤t{¦}o iBa?~.¥Ñt{s7~ms1a?Qo1a?~ÕiB~.^&iBw¹¥ ª«~mk}z}wxaYl
z}s1t{o1tH?t{wxhj¯
 t{oqx?a|oq^&iBoj±mhq?a7i{hEs1aQ`ViBsq¿a?~IiB¦tÃa7Ô?ª«hqpmhqo1t{wxdth1hqzz}s1t{o1ty?t{w0xhÂ²°³q´ µ¶°ª·s1a?hqoqsqxQo1a?~
ºoq^³d&5µeÔ±i{hi¤?t{s1t{wwCiBsqp¾at{¦}o iB§oq^ah iB`MaÂs1a?hqk}wo1hÁ S¡«¯
Ö wwToq^a7s1a?h1k}wo1hiBs1a7aYlHo1aQ~}a?~Io1tMt{oq^aQs?t{`¤`k}}xjiBoqxt{¨`MtH~}aQwxhj±mw¿a7oq^a× ª·zt{sqo|iB~
oq^aÂz0thqo iBw2t{a?hÃ¯ :daQs1a7aQÐ¦0t{k}~}hdiBs1a7t{¦}o iBa?~¨iBwxh1tËIoq^ah1pHhqo1t{wx7ji{h a¯
½aQI¹¥Ioq^}xhºz&iBz0aQs¾a?t{h1x~}aQst{}wpi¤w`¤o1a?~©k}`¦aQs|tB¥aQoÎ¾t{sq¿mhj±&t{k}ss1a?h1k}wo1h
^&ija§ºx~}a¨iBz}z}wxjiB¦}wo«p¸iB~*a.iÌaQaQs iBwd¥ s iB`MaQEt{sq¿iBwwxtjº}¢oq^a§~}aQo1aQsq`¤&iBoqxt{
tB¥Â`¤z}s1tja?~»wxtjEaQsV¦0t{k}~}hË¥Ñt{sMt{oq^aQsVs iBz}^hM¦p­aYlmz}wxt{oq}ÕaQsqp¢aQaQs iBwo1t{zt{wxt{xjiBw
z}s1t{z0aQsqoqxa?hj¯
]6^aÂz&iBzaQsºxhºt{sqiB}Èja?~§i{hE¥°t{wwxtjhÃ¯  oq^aÂaYlmoºh1a?Qoqxt{©¾a7yoqs1ty~mk?aoq^adt{o iBoqxt{
iB~a??a?h1h iBsqp~}aYÊ}oqxt{hj¯   )Ha?Qoqxt{ÁMEaah1t{`Makh1aY¥Ñk}w2¥·i{Qo1h7iB~§z}s1t{z0aQsqoqxa?hÂt{
z}s1t{o1tH?t{wxhj±6`ViBoqsqx?a?h©iB~t{sq`Mhj¯   )Ha?Qoqxt{?,;¾aa§oq^a¨iB¦tÃa§`MaQyoqxt{a?~Ïwxtj¾aQs
¦0t{k}~}ht{;oq^aMyk}`¦0aQsËtB¥hqo1aQzha?a?~}a?~Á¥°t{s¦}s1ti{~}ji{hqoq}ÁiB~Á¥ k}ww¹ª«~mk}z}wxaYlÁth1h1z}}¯
  )Ha?Qoqxt{<Ë¾az}s1tjHx~}aoq^a7wxtÃ¾aQs|¦t{k}~}hdt{§oq^a7th hqz}}Voq`MaIoq^a~ms1a?Qo1a?~¨iB~
^&iBw¹¥ ª«~mk}z}wxaYl§ji{h1a?h¦t{oq^©¥°t{saQaQs iBwiB~§hqz0a?Q¹Ê&7aQo«Et{sq¿HhÃ¯  =)Ha?Qoqxt{ÌË¾aaYlHo1aQ~iBww
oq^as1a?hqk}wo1hÂo1toq^a¤×1ª·z0t{sqoiB~.t{sdz0thqo iBw`Mty~}aQwxhiB~iB~Ê&iBwwp±0 )Ha?Qoqxt{;H±Eaa
h t{`Ma7?t{Qwkhqas1aQ`ViBsq¿mhj¯
  º6   
	¤q1d
&2aQokh6Ês1hqoºyoqs1ty~mk?ah1t{`MaÂkh1aY¥Ñk}wÄt{o iBoqxt{iB~I~}aYÊ}oqxt{hj¯
òÓò ö&A4	/#2P
   %       # +   !

ÀÁa.`Mty~}aQwoq^a.aQoÎ¾t{sq¿ i{h§i­~ms iBz}^5> ² ´¶nÐº^}x1^aQsqoqx?a?h§s1aQz}s1a?h1aQo
z}s1tH?a?h1h1t{s1hdiB~IiBs1?h?t{`¤`k}}xjiBoqxt{¨w}¿mhj¯
©Ú
	  	 Þ+ 1 
    
  

++;  ,%   % +   ;>  ² ´¶/
 

.  + ^ ´\\\j´ "!  # 
!$!
. 
% ^ ´\\\Ã´&(')5
 *,+.      %% % /	  
.-
/    0 1 232*³#24 1 
      4   >5  4      
  6   87/    
+	!  9 1
:    $,7+  , ;7+ "<>=@?A B  !
     DC67 +"<>=A?E F 	1  $C  +
7+ "<HGI?)  1   <
+
 J  .!  *K  LM²=Ó´G¶j,=M{´= ^ ´\\\Ã´=N,! %
O 2P 1 =M Q=  >=RN SG 1   
.  +   
+ ,7  "  +!
j_ ^ ´\\\j´_TN
   
   22C_^ U[\\UC_TNV24 	    W7+WC³ 1 232*³(2 O 1 X=  ]^?´= ,6  % 
  ZT"Yi
 m¥°t{sq`ViBwwp±Taji{1^Z  s1aQz}s1a?h1aQyo1h7oq^ah aQoÂtB¥6iBs1?hdº^}x ^ÕiBs1a¤i{QoqaËiBoÂoq^aË?t{`¤`k}}¹ª
jiBoqxt{Õs1t{k}~Á³1¯  ¥ºiB¢iBs1©²=2´G&¶dxhi{QoqaViBoihqo1aQzÕ³1±2oq^aQ;iBo7oq^a¤¦0aQ}}}tB¥ºhqo1aQz
³&32aQsqo1aYl[G¿Htjh7iBww2oq^ao1aQ`Mh|¿ytÃº¦yp\=ÌiBo|oq^a¦aQ}}}tB¥Whqo1aQz³ ¯]6^aQÄ±
t{s1~}aQs¥Ñt{soq^ah1a?kaQ?atB¥oq^ah1k}¦h1aQo1h]  o1tM¦aiË¦}s1ti{~}ji{h1o . s1a?hqzÄ¯th hqz0Ez}s1tH?a?~mk}s1a±
h1o iBsqoq}§¥Ñs1t{` oq^a1^th1aQ¢s1tyt{o= .=¥ s1t{` iBpÌaQsqo1aYl@=0Y±Ä¥°t{siBypÕt{oq^aQsaQsqo1aYl@G.oq^aQs1a
`khqoÂaYlHxhqoÂiV~ms1a?Qo|z&iBoq^¥ s1t{`=.o1t6Gº^th1aËiBs1?h7iBs1ai{QoqiBo1a?~.iMz}s1t{zaQsÂh1a?ykaQ?a
h toq^&iBoiBo7oq^aËaQ~ÌtB¥¾oq^aËz}s1t{o1tH?t{w(G©¿Htjh7oq^aËo1aQ`"tB¥%=Ó¯ÀÁa¤jiBwwhqk ^Õiz&iBoq^Ìoq^a
m¥°t{sq`¤}Mz&iBoq^©¥Ñs1t{`^=¨o1t_GniB~I~}aQt{o1aoi{h]LM²=2´G&¶ ¯
 ¥ÄEas1a?hqoqsqxQo6t{k}sºiBoqo1aQoqxt{©o1th1py`¤`MaQoqsqxÂ~ms iBz}^hj±Hoq^aQnoq^a|iB¦0tja|~}aYÊ}oqxt{©?t{svª
s1a?h1zt{~}h6o1t^&iBw¹¥ ª«~mk}z}wxaYlnz}s1t{o1tH?t{wxhj¯  ©t{s1~}aQsºo1tt{¦}o iB©oq^a|¥Ñk}ww¹ª«~mk}z}wxaYl©ji{h1a±HoºxhEh1ka`¤ª
QxaQyoo1t¾ajiB¿aQoq^a7?t{~moqxt{§t{§i{QoqaiBs1?hº¦ph ijpy}¤oq^&iBoiBoaQaQsqp?t{`¤`k}}xjiBoqxt{
s1t{k}~©iBypVo«EtMi{Qoqa7iBs1?h|²=Ó´G¶¾iB~¨²=DbÑ´Gb ¶iBs1aÂhqk ^noq^&iBoºaQoq^aQsFc.=2´Gd(ec.=Db ´Gb,djgf
t{sh=	iG b iB~jG i= b ±oq^&iBoxhaQoq^aQsËoq^aQpÕ~}t{  o^&i?a©i?t{`¤`Mt{5aQ~mzt{yoMt{soq^aQp
iBs1at{z}z0thqo1a¯ !¾wxajiBsqwp¨hqk1^ÌiV~mxh1oqQoqxt{xh|`MajiB}}wxa?h1hd¥°t{sd¦}s1ti{~}ji{hqoq}±Ti{h|oq^aQs1axh
iBw6i?pmhºihq}wxado1aQ` oqs i?aQw}ViBs1t{k}~©iB~Vo¾oqs i?aQs1h1a?hºaji{ ^w}¿Mt{}wpVt{?a|iB~t{a
~ms1a?Qoqxt{Ä¯
ÀÁa7jiBwwW²=2´G´1³v¶6iB§i{QoqiBoqxt{§tB¥º²=2´G&¶¾~mk}sq}Ms1t{k}~I³ ±m·¯ a¯º^aQÕ²=2´G&¶#?k  ±iB~
Ea6~}aQt{o1aEi{hÂ×lQ² ^ ´\\\j´&m! ¶0t{shq`¤z}wp3Â×n2oq^aEh1aQotB¥i{Qoq{iBoqxt{htB¥&oq^a¾z}s1t{o1tH?t{w·±{·¯ a
Â×n@oc²=2´G´1³v¶ pm²=2´G&¶%?qv´ 22»³#24Wd¯W]6^aQ¾ajiBh1a?aiBIm¥°t{sq`¤}Vz&iBoq^qLV²=2´G&¶
tB¥Äoq^a|z}s1t{o1tH?t{w¥ s1t{`Q=o1thGMi{h6?t{hqoqoqk}o1a?~n¦ypVoq^a|t{s1~}aQs1a?~nh a?kaQ?a|tB¥2o1hºi{Qoq{iBoqxt{hÃ±
·¯ a¯4LV²=2´G&¶Vrv²=M{´= ^ ´_ ^ ¶1´j²= ^ ´= K ´_ K ¶1´\\\S´j²=N ]^ ´=N°´_sN°¶m!ºoq^)=RM 5=Ó±#=NetG­iB~
2u2 _ ^ U[\\UC_TN2)Y¯
&ÄaQo3vM² ^ ´\\\Ã´&"! ¶|t{shq`¤z}wpZv ¦0aMoq^aMh1aQotB¥iBwwoq^aMm¥°t{sq`ViBoqxt{;z&iBoq^htB¥ºoq^a
z}s1t{o1tH?t{w·¯Â]6^aQ.oq^az}s1t{o1tH?t{wzaQsv¥°t{sq`Mh|iV¦}s1ti{~}ji{hqoq}¥Ñs1t{` iVaQ.s1tyt{ow=@?A  ¹¥(v
óEò2óÑü
  +  	
   ,4
+   	 

  
  !
++ "$#   ,&%
 
?t{yo iBhdiBo6wxaji{hqoiB©m¥°t{sq`¤}Mz&iBoq^¥Ñs1t{`^=Io1tMiBpt{oq^aQsºaQsqo1aYlGH?[ ¯ )y`¤wCiBsqwp±m¥°t{s
th hqz}}Moq^aQs1a7`khqo¦0aiBoºwxaji{hqot{aÂz&iBoq^©¥°t{siBpz0th1hq¦}wxaÂz&iBstB¥aQsqoqx?a?h]=Ó´G6?[ V¯
à|aQ;iBpÌi{QoqiBoqxt{»²=2´G´1³v¶3?j|×nÂ?t{`¤}iBoinaQsqo1aYlZG@?) V±TÕh1t{`Ma¤ji{h a?h
t{oViBwwºoq^a§hqk??a?h1hqat{k}oqt{}¢i{QoqiBoqxt{hI² G´  ´_}¶¥ s1t{` G¢~}aQz0aQ~5t{²=2´G´1³v¶ ±E·¯ a¯
jiBsqsqp©o1aQ`Mh|oq^&iBo|^&i?a¦0a?aQ?t{`¤`k}}xjiBo1a?~.o1tHGoq^}s1t{k}^5²=2´G´1³v¶ ¯  odxhoq^aQ¨zth hq¦}wxa
o1t©~}aYÊani~}aQzaQ~}aQ?aM¥ k}Qoqxt{ 1 |×n 	  h1k1^Áoq^&iBoj±Ä¥Ñt{siByp¢²=Ó´G&´1³q¶?j|×nQ±1¨²=2´G´1³v¶#'gc² G&´  ´_¶]p\_
n³dxhWoq^ahqk}¦h1aQo¾tB¥0oq^ahqk??a?h1hqai{QoqiBoqxt{hEt{k}oqt{}¥Ñs1t{`
Goq^&iBo~}aQz0aQ~©t{Õ²=2´G´1³v¶ ¯¯
)yo iBsqoq}Ë¥ s1t{` 1±HwxaQo%v ')v
oq^a|h1aQoºtB¥2m¥°t{sq`¤}Ëz&iBoq^h66v%oq^&iBo6s1a?hqz0a?QoZ1¨±y·¯ a¯
h1k1^oq^&iBo¹¥Vv²=RM{´= ^ ´_ ^ ¶1´j²= ^ ´= K ´_ K ¶1´\\\Ã´j²=RN ]^ ´=RN°´_TN·¶m! ?\vÌoq^aQ¥Ñt{siBpT±2u2qU O ±
²=H´= ^ ´_ ^ ¶#? 1¨²= ]^ ´=H´_y¶ ¯
©Ú
	  	 Þ    " +  +    1 
 .
+  %   [+, 
+   !
"4

++
    1%V,^j´\\\j´  !   ,7+  ,  =[?[   !
"     $C 7+ "<=[?[   1 ,7+ $C
 +>7++" <\GA?   1 +  <
+
  % 
   .     qLM²=Ó´G¶ + &i=  G  
ve
:daQ?a±1 xh¥Ñaji{hq¦}wxa¹¥s1a?hqz0a?Qoq}o1h|~}aQz0aQ~}aQ?as1aQwCiBoqxt{h1^}zh7~}tya?hdt{odQs1aji{h a
oq^aÂ¦}s1ti{~}ji{h1oq} . s1a?hqzÄ¯th hqz}} 0Eoq`Ma¯
©Ú
	  	 Þ 5+,4
+>  !
   

++$  ,&%; ^ ´\\\Ã´&"!  
n²°³q´ µ¶  !
++,"
   ,7+E7+ "<HGZ?E   /     
  .
   %   " +  +    1    
 
 !

  %%&%    	  
.-
/    $C       , 7 M² G´  ´_¶%?kÂ×n  G6p c²=2´G´1³v¶Wp ² G´  ´_}¶ ? 1¨²=2´G´1³v¶dpD2
³
:    $C      ,7  M²=2´G´1³v¶ ?\|×n  FG6p c² G&´  ´_}¶Wp ² G´  ´1³v¶&?S1¨²=2´G´1³v¶dpD2
µ 
 m¥°t{sq`ViBwwp±¹¥oq^az}s1t{o1tH?t{wxh²°³q´ µ¶°ª·s1a?hqoqsqxQo1a?~T±Äoq^aQ.aQaQsqpt{k}oqt{}©i{QoqiBoqxt{.~}aYª
z0aQ~}hnt{¸iBon`Mthqo³z}s1aQHxt{khn?t{`¤}»i{Qoq{iBoqxt{h©iB~ÏaQaQsqp*?t{`¤}»i{QoqiBoqxt{
m¼kaQ?a?h|iBo`Mthqo³¾hqk??a?h1hqa7t{k}oqt{}i{Qoq{iBoqxt{hj¯
 Vt{s1~}aQs¾o1tz}s1tÃaoq^awxtj¾aQsE¦0t{k}~}hj±EatÃyoqs1ty~mk?adoq^at{oqxt{ntB¥  % C   ! 
tB¥is1a?hqoqsqxQo1a?~©z}s1t{o1tH?t{w·¯
©Ú
	  	 Þ!    % 8C   ! ?1 >¤²  ^ \\j´ 1¶ 1  
 	%9CR1 > 1   ²°³q´ µ¶  !
++,"
    1%*?^j´\\\S´  !    >  
 +  ";   !	R1 >5%² |×nY´ b ¶ % &b  c²q²=2´G´1³v¶1´j² G´  ´_}¶q¶Fp
²=Ó´G&´1³q¶%?kÂ×n(´j² G´  ´_}¶;?kÂ×n(´j² G´  ´_}¶;? 1¨²=2´G´1³v¶d 	+     , 4 ²q²=2´G´1³v¶1´j² G´  ´_}¶q¶Z_"
Á³ 
òÓò ö&A4	/#2P
*   %       # +   !

 ?1 >¤±?aQo«¾t|i{Qoq{iBoqxt{h¾²=2´G´1³v¶%?q|×nTiB~M² G&´  ´_}¶;?\|×nQ± 4 ²q²=2´G´1³v¶1´j² G´  ´_}¶q¶Z_
¢³6xhÂoq^aË~}aQwCi?p.aQ?t{k}o1aQs1a?~Ì¦yp.iB.o1aQ` z&i{h1hq}Ì²=Ó´G¶diBoÂoq`Ma¤³6o1tQs1th1h¤² G´  ¶diBo
oq`Ma_±¾iB~5i{??t{s1~m}Áo1t.oq^a~}aQz0aQ~}aQ?a¥ k}Qoqxt{ 1¨±~}aQwCijpHhViBs1as1aQz}s1a?h aQo1a?~*t{}wp
¦0aQo«Ea?aQ~}aQz0aQ~}aQoÂi{Qoq{iBoqxt{hj¯
©Ú
	  	 Þ   ,7+  +  "=   !	 >  ² ´¶ %  +     , 4   
   	   
 ,7  % > +(Bk2 2 1  +  " 
E²B0¶  p  p\p  >p   + <;
   
  	  ²B0¶
 e B 
   7²=Ó´G¶ ?\ 1  %
.  ²B0¶
 e 8Y
]6^a¿aQpdz}s1t{z0aQsqo«p7tB¥moq^a`ViBoqsq¹l  ²BT¶xhToq^&iBoj±Ã¥Ñt{s2iByp|z0thqoqayo1aQaQsQ±  ²B0¶ 
  
 ^ B N Y ±Hº^aQs1a! xhEoq^adk}`¦aQstB¥Ó~mz&iBoq^hºtB¥V¾iBs1?hE¥ s1t{`Q=©o1t G¤ >%iB~ O ^?´\\\Ã´ O oq^aQsds1a?hqz0a?QoqawxaQ}oq^hj¯º]6^aQÄ±¹¥(=#" GIiB~Ioq^aQs1aaYlmxhqo1hÂi¤~mz&iBoq^.tB¥wxaQ}oq^.iBod`Mthqo
O ¥Ñs1t{`^=§o1t0G^&i?H}Mt¤`Mt{s1aoq^&iBk6iBs1?hÃ±i{h 8_2	Bq2 2oºxh   ^ $E²BT¶ 
  06B N ¯
]6^aM`ViBoqsq¹l%  6²B0¶|xhjiBwwxa?~;oq^a=  % 8C     <MtB¥> ºoq^Õs1a?h1za?Qoo1tIoq^a§²°³1´ µ¶°ª
s1a?h1oqsqxQo1a?~©z}s1t{o1ty?t{wiB~©xh~}aQt{o1a?~Ihq`¤z}wpIi{h&²BT¶ ¯
' 358( + ( 
 oq^}xhºh1a?Qoqxt{©¾aÂyoqs1ty~mk?ah1t{`MaÂ¦&i{hqx|z}s1t{zaQsqoqxa?hdiB~n¥°i{Qo1h6oq^&iBoººwwT¦0a|kh1a?~oq^a
¥°t{wwxtjº}h1a?Qoqxt{hj¯
ÒÓs1h1oVtB¥iBww·±¾wxaQokh¤a§h t{`MaIaYl}iB`¤z}wxa?hntB¥M²°³q´ µ¶°ª·s1a?hqoqsqxQo1a?~Ïz}s1t{o1ty?t{wxhÃ¯]6^aIÊs1hqo
t{aË?t{?aQsqh7¦0t{k}~}a?~.~}aQs1a?aËaQo«Et{sq¿Hhj¯  §¥·i{Qoj±0wxaQo7oq^az&iBs iB`MaQo1aQsÍ¦aË~}aYÊa?~¨¥°t{s
k}~ms1a?Qo1a?~s iBz}^hi{h6oq^a|`ViSlm`k}` ~}aQs1a?aÂ`¤ykht{a7iB~V¥°t{sº~ms1a?Qo1a?~s iBz}^hi{hEoq^a
`ViSlm`k}`£t{k}ovª«~}aQs1a?a¯W]6^aQIoq^a|¥°t{wwxtjº}wxaQ`¤`ViË^t{wx~}hj¯
(WÚ 	 	Á )%7+WC   ,%       +* % V< $  "+ËÍ  4 Z7+ "<  

²c¸´ Ím¶  !
   "
,  ÞTÞ-l]6^aQwCiB`~}aQsqa?h¦p¤t{¦h1aQsqH}oq^&iBo¾iBVo1aQ` tB¥m¥°t{sq`ViBoqxt{Va?a?~}hWo1tÂoqs i?aQs1h1a
iMaQÁiBs1t{}wp§t{?a¯ )y?aiBo7iBp§aQsqo1aYlqGq?@  ¥°t{s|aQaQsqp§i{QoqiBoqxt{5²=2´G´1³v¶ºoq^aQs1a
iBs1aIiBoV`MthqoVÍÁhqk??a?h hqa§i{QoqiBoqxt{hVtB¥doq^aIo«pHzaÌ² G´  ´_}¶ ±!_[a ³1±E?t{sqs1a?hqzt{~m};o1t
~mTaQs1aQo|iBs1?hj±}oq^aQIoºxhºz0th1hq¦}wxaÂo1tMz}k}o©oq^a~}aQz0aQ~}aQ?ah1aQo>1¨²=2´G´1³v¶Woq^aiBo`Mthqo
ÍIaQwxaQ`MaQo1ht{¦}o iBa?~Á¦p¨oq^aÊs1hqoi{Qoq{iBoqxt{ÁtB¥Eoq^aMiBpÌiBs1Ëwxaji?H}qG .ÑQwxajiBsqwp.aYl}?aQz}o
² G´=Ä¶ 0Y±`ViBo iB}}Vqv¸iBoºwxaji{hqot{a7m¥°t{sq`¤}Mz&iBoq^I¦0aQo«Ea?aQ§aji{1^z&iBstB¥aQsqoqx?a?h
^&ijy}niBIm¥Ñt{sq`¤}Vz&iBoq^I\vM¯ .
Ö t{oq^aQs7aYliB`¤z}wxaxhÂ?t{hqoqoqk}o1a?~¨¦poq^aËÔ?ª«hqpmhqo1t{wxz}s1t{o1ty?t{wxhj±·¯ a¯|ºoq^   o   H
¥°t{saji{1^ 232*³ 2) 
ÕÔ¯
óEò2óÑü
  +  	
   ,4
+   	 

  
  !
++ "$#   ,&%
 
(WÚ 	 	Á  $)%7+WC|Ô  
nC
  %     ,%      7+ "<  
6²°³q´ µ¶  !
++," %d³ &Vµ 2Ô7
,  ÞTÞ-l§à|aQ;i©aQsqo1aYlZG±ÓwxaQo O iB~ n¦aMs1a?hqza?QoqaQwp.oq^aVk}`¦0aQstB¥º?t{`¤}.iB~
t{k}oqt{}i{Qoq{iBoqxt{h|~mk}sq}©i¤hqpmhqo1t{wx7z0aQsqxty~T¯ )y?aiËz0aQsqxtH~§?t{o iBh7Ôi{Qoq{iBoqxt{hÃ±
oq^aQ O & h2ÏÔ¯ Ö &iBwxt{t{khqwpËi{hoq^aEz}s1aQHxt{khwxaQ`¤`Vim±hq?a¾¥Ñt{siBpËi{Qoq{iBoqxt{©²=Ó´G&´1³v¶
oq^aQs1aiBs1aiBo`Mth1o dhqk??a?h hqai{Qoq{iBoqxt{hWtB¥oq^a6oÎpyz0a7² G&´  ´_}¶ ±_ a*³1±y?t{sqs1a?hqz0t{~m}o1t
~mTaQs1aQoiBs1?hj±Boq^aQoÓxhz0th1hq¦}wxaWo1tz}k}ooq^aE~}aQz0aQ~}aQ?aEh aQo 1¨²=2´G´1³v¶Toq^a t{k}oqt{}
i{QoqiBoqxt{hÂoq^&iBoiBs1aºoq^}Ìoq^aaYlHo7hqpmhqo1t{wxzaQsqxtH~T¯]6^}xhÂ`ViBo iBh v
iBoÂwxaji{hqo
t{anm¥°t{sq`¤}Ìz&iBoq^5¦aQoÎ¾a?aQ»aji{ ^5z&iBsMtB¥daQsqoqx?a?hË^&ijy};iB­m¥°t{sq`¤}Ìz&iBoq^5jvM¯
]6^awxaQ`¤`ViË¥°t{wwxtjh¦yp©t{¦h1aQsqy}oq^&iBodµ? ¤iB~§oq^&iBo¦p©?t{hqoqsqkQoqxt{¨aji{1^t{k}oqt{}
i{QoqiBoqxt{¨¦aQwxt{}hdo1tVoq^a~}aQzaQ~}aQ?aËh1aQo|tB¥oq^a O ?t{`¤}©i{QoqiBoqxt{hd¦0aQwxt{}}o1t
oq^aÂz}s1aQHxt{khh1pHhqo1t{wxÂz0aQsqxtH~T¯ :daQ?a³% O iB~©³ &5µe O & ?Ô¯ .
 t{oqx?anoq^&iBo¤­¦t{k}~}a?~5~}aQs1a?aaQoÎ¾t{sq¿mh¤oËxhËt{oËzth1h1¦}wxao1t¨¦0t{k}~­oq^an}z}k}o
s1a?h1oqsqxQoqxt{Ä¯  Á¥·i{Qoj±¹¥oq^aQs1aniBs1an~m0aQs1aQyoËi{QoqiBoqxt{hËtB¥diB;?t{`¤}ÁiBs1±oq^aQ5iBp
h1k??a?h1hqaºt{k}oqt{}i{QoqiBoqxt{M`¤^o¾~}aQzaQ~Mt{ViBww}oq^a6?t{`¤}Ëi{Qoq{iBoqxt{hÃ±¦0a?jiBkh1a
aji{ ^Ë`¤^ojiBsqsqp~mTaQs1aQoo1aQ`MhÃ¯Ó½aQ¤¹¥oq^}xhxhÓoqsqkaºiBwxh1t¥°t{sh1pHhqo1t{wx¾z}s1t{o1tH?t{wxhj±¦poq^a
z0aQsqxtH~mx¥·i{hq^}xt{¨¹¥W¾a¦t{k}~¨oq^a}z}k}oÂs1a?hqoqsqxQoqxt{Ái{h|h1^tjº.oq^az}s1aQHxt{khÂwxaQ`¤`Vim±
oq^}xhk&iBs iBo1a?a?hoq^&iBooq^aMz}s1t{z0aQsm¥°t{sq`ViBoqxt{¢z&iBoq^hiBs1aV`ViBo iBa?~T±WiB~­iBs1aiBww¾oq^a
t{a?h|.º^}x1^ÁiByp§o«Et©hqk??a?h1hqaËi{QoqiBoqxt{hiBwxt{}aji{ ^.z&iBoq^ÌiBs1aË~mxhqo iByoiBo|`Mth1o7Ô
h1o1aQzhj¯  t{oqx?aËiBwxh1tnoq^&iBoÂ¨ji{h1atB¥W¦}s1ti{~}ji{hqoq}©oq^a}z}k}oÂs1a?hqoqsqxQoqxt{Ì³ExhÂa?k&iBwo1t=2±
h1?a7¥°t{sdaji{1^¨aQsqo1aYlqGk?Z oq^aQs1axh|t{}wpIt{a?t{`¤}©i{QoqiBoqxt{¢²=Ó´G&´1³v¶ ? Â×lQ¯  
¥·i{Qoj±Ó¹¥6oq^aQs1aVxh`Mt{s1aVoq^&iB¢t{a±Óoxhzth1h1¦}wxa¤o1tI`ViByo iB;E|×n7t{}wpÌoq^a¤Ês1hqot{a
ºoq^t{k}oQs1aji{hq}Voq^aÂ¦}s1ti{~}ji{hqoq}oq`Ma¯
Ö hd¾aºwwÓh1a?a§oq^a¥°t{wwxtjº}©h1a?Qoqxt{hj±¦aQoqo1aQs|wxtjEaQsÂ¦t{k}~}h|jiB¦0a~}aQo1aQsq`¤a?~
º^aQh1t{`Mam¥Ñt{sq`ViBoqxt{©iB¦t{k}oEoq^ao1t{z0t{wxt{pVtB¥Toq^adaQo«¾t{sq¿VxhW¿HtjºÄ¯É¨t{s1az}s1a?Qxh aQwp±
oq^}xhxhºzth hq¦}wxaÂ¹¥oq^aaQo«¾t{sq¿I?t{yo iBhdiËwCiBsqak}`¦0aQstB¥¥°iBs ijEijp©aQsqoqx?a?hj¯
©Ú
	  	 Þ  9 ,7+   = 
  7  %  >  
 	 O 1   !  >  ² ´¶
 
 k	W´ O ! +, 
+ 
 "          7 < 
    , 7+ "< =  	 ;
!$!
    7+  !

 

 9
!       ©³ @ {Í³ÎÔ   ²=Ó´G¶% O ² 
 @¶ ² 2
ËµH² 2{¶q¶  hp  
Dp 0	 N    ^L] g  ^   
Ö §iB&iBwxt{t{khd~}aYÊ}oqxt{jiBI¦0aÂaQ©¥°t{sºth1hqz}}¯
©Ú
	  	 Þ     ,7+   = 
  7  %  >  
 	 O 1   !  >  ² ´¶
 
 P	´ O ! 4

++ 
."        <  
     
!$!
 
) Z7+  !
  ^
    
  K 
  
      	 ©³ @ 
   QÍ³ÎÔ   ²=Ó´G¶% O ² 
 @¶ ² 2 
ÕµH² 2{¶q¶ 	  ©³ @²lp   ^ p ´sp   K p ¶ 0 N !"   ^L] g  ^   
òÓò ö&A4	/#2P
b.-   %       # +   !

 t{oqx?aoq^&iBo¦ypÕ~}aYÊ}oqxt{  N O 2 2¯§É¨t{s1a?tjaQsj±WiB 	´ O !«ª·th1h1z­h aQz&iBs iBo1t{s¥°t{s >
`¤z}wxa?hoq^a7aYlHxh1o1aQ?atB¥iBE	´ O !«ª·¦}s1ti{~}ji{hqoÂh1aQz&iBs iBo1t{sj¯
É¨iBypÕ¾aQww¹ª·¿Htjº»o1aQs1?t{}a?Qoqxt{»aQoÎ¾t{sq¿mhVi{~m`¤oËtytH~­h1aQz&iBs iBo1t{s1hj±Ww¿aV¥°t{smª
h1o iB?aÅEk}oqo1aQsv¼p±~}aÅEsqk} uÆ§iB~§ÇiBk}oqÈs iBz}^hj¯
(WÚ 	 	Á  
  + <  
 
  	W´ O !  
."    % 
/   ² 
EÍ}¶*) 	 O  )H² 
EÍ}¶    %!     " 	   
`.0M²·Í}´21§¶       
Í  	 + 
  E1 
:   %² 
6Ím¶*)   O  )H² 
6Ím¶ ; ,"
  !     " 	   
 -5.0M²·Í´21I¶ 
    H² 
ºÍ}¶*)/ 	 O [)H²f
ºÍm¶       " 
 !    " 	   
%-/. 0V²·Í}´21§¶ 
   W
6Í 	 O  2A)f
ºÍ    	  "    !  +        *.
R1 .n²·Í}´21§¶ 
   W
6Í 	 O  2A)f
ºÍ    	  "/        *.
­²·Í´21I¶ 
ÀÁaº?t{Qwk~}aoq^aºh1a?Qoqxt{M¦yps1a?jiBww}h1t{`Ma6kh1aY¥Ñk}w~}aYÊ}oqxt{h¾iB~¤z}s1t{z0aQsqoqxa?hWiB¦0t{k}o
`ViBoqsqx?a?hoq^&iBodiBs1aÂ¾aQww¹ª·¿Htjº¨©wajiBs|iBwaQ¦}s i .Ñh1a?a|¥Ñt{sºh1o iB?aVb±S¡ 0Y¯
&ÄaQo  ¦aoq^aIh aQoMtB¥7iBww?t{wk}`¤*a?Qo1t{s1htB¥! $s1ajiBwaQwxaQ`MaQyo1hj¯ Ö s1ajiBwº¥Ñk}Qoqxt{
p
p   "xh|jiBwwxa?~Ìi  ! ¹¥wp jp 0 8¤¥°t{sÂaQaQsqpB?  ±p jpO 8M¹¥¾iB~¨t{}wpI¹¥
iBwwoq^a  ?t{`¤z0t{aQo1htB¥$iBs1a¤a?yk&iBwo1t 8m±#p  Ep! <QÔ²"}¶Wp jp¥°t{saQaQsqpZ?#iB~ ?  .$ <QÔ²"}¶¾¦aQ}Moq^aiB¦h1t{wk}o1a7iBwka7tB¥% 0Y±&iB~Ê&iBwwp@p  &&pa2 p Ep4&gp &\py¥°t{s
iBww'§´(&S?  ¯
Òt{sViBp¢o1aQaQsÍ a 8m±Woq^aIÍ{ª·t{sq` tB¥Âi¨a?Qo1t{s ?)  xh¤~}aYÊa?~*i{hqp Ep + *  T  ^  <QÔ²= T ¶+,+ ^ I + ¯Ä]6^aWÍª·t{sq`Sp p Sp p + tB¥}iB @   
s1ajiBw`ViBoqsq¹l  xh'-/.01 325476 1 6 8:9 M 6 ; 1 6 86 1 6 8 ¯
p jp K iB~Qp p Sp p K iBs1aÕoq^aÁ½kQwx~}ajiB
a?Qo1t{s¨iB~`ViBoqsq¹lÐt{sq`Mhj±s1a?hqza?QoqaQwp±º^}wxa
p jp <   = T  ^  <QÔ²= Î¶7iB~gp p Sp p <   =  ^ *  T  ^  <QÔ²    T{¶ + iBs1ajiBwwxa?~¢a?Qo1t{s
iB~I`ViBoqsq¹ln`ViSlm`k}` t{sq`Mhj¯
Òt{sEaQaQsqp¤`ViBoqsq¹l fºoq^nt{VaQiBoqa|s1ajiBwaQwxaQ`MaQo1hj±Hoq^a|½kQwx~}ajiB`ViBoqsq¹lt{sq`
h(iBoqxhvÊ&a?hºoq^a|¥°t{wwxtjº}Vz}s1t{z0aQsqoqxa?h./
b¯hp p Qp p + 0 8>=
m¯hp p Qp p +  8@?   8>=
m¯BAC>?D´
p p  Qp p + ) <QÔ²"}¶Wp p Sp p + =
óEò2óÑü
  +  	
   ,4
+   	 

  
  !
++ "$#   ,&%
 bb
,¯ 0# ? p p Sp p + 0 p p 4p p + =
<m¯hp p  & 4p p + 2 p p Qp p + & p p jp p + =
m¯hp p  4p p + 2 p p Sp p + N p p 4p p + =
H¯¹¥  xht{¦}o iBa?~¥Ñs1t{`  ¦ps1tj/iB~§?t{wk}`¤IzaQsq`k}o iBoqxt{hj±
p p 4p p +  p p Qp p + =
*m¯¹¥	xh6aQaQsqpyº^aQs1a|k}wwTaYl}?aQz}o¾  hqk}¦}¦}wxty ¿Hh  ^ ´\\\j´  Ât{oºhq^&iBsq}ËiBypVs1tÃ
t{s?t{wk}`¤Ä±oq^aQEp p Sp p +  =  ^ p p   p p + ¯
©Ú
	  	 Þ    ,7+     &%     <  1    %% %  q7  ? 

  §aQaQa?Qo1t{s   % aQaQy{iBwka -       =   
  %   
&² ¶
&  
 ;  < !
 %  "7%       +  +D7%    & 
]6^aVhqz0a?Qoqs iBwWs i{~mkhtB¥i©`ViBoqsq¹l% xhs1aQwCiBo1a?~;o1tIoq^a½kQwx~}ajiB;t{sq`tB¥& ¯  
¥·i{Qoj±Dp p Sp p K    ² N  ¶(±{º^aQs1a   xhÓoq^a6oqs iBh1zth1a6tB¥  ±iB~Ë¹¥  xhhqpH`¤`MaQoqsqx
p p Sp p K &² ¶ ¯IÉ¨t{s1a?tjaQsj±¥°t{siBpÌ&iBoqk}s iBwE`ViBoqsq¹lÕt{sq`I±oq^&iBoxh~}aYÊa?~Õ¥ s1t{`iBp
a?Qo1t{st{sq` p Ep bÄi{h - . 01 3254 76 1 6 	 9 M 6 ; 1 6 	6 1 6 	 ± p p Sp p b 0
&² ¶ ¯
à|aQ/iB  # `ViBoqsq¹l ±Âi¢t{ k}ww?t{wk}`¤a?Qo1t{s ?   xh§i?
.   
    $7  º¥Ñt{s& ºoq^ 
.   + +$7%   7¹¥   2	 ;¯
(WÚ 	 	Á !  
 ,7+   %      ,7=    <  	  
++  % C  
+ ,7
  /      $7   ?   & %  
     +  +D7%  e 1 &² ¶#2	7
  
	»,?/	}0 !
 §oq^}xh|h1a?Qoqxt{¨¾az}s1tjHx~}aaQ/wxtÃ¾aQsÂ¦t{k}~}hÂt{oq^a¦}s1ti{~}ji{hqoq}oq`MatB¥oq^a²°³1´ µ¶°ª
s1a?h1oqsqxQo1a?~©z}s1t{o1ty?t{wxhÃ¯ Ö hiBws1aji{~mpns1aQ`ViBsq¿a?~T±ºoq^t{k}owxth1hºtB¥aQaQs iBwoÎp©¾a7jiBi{h hqk}`Ma
oq^&iBo³% 2±}hq?a7oq^aQs1aÂxht{}wpnt{a7?t{`¤}ni{Qoq{iBoqxt{iBoaji{ ^§aQsqo1aYlT¯Ét{s1a?tÃaQsj±Ea
`¤z}wxQoqwpÌi{h1hqk}`Ma¤µ a92±Tt{oq^aQsqºxh1a¤aji{1^ÌaQsqo1aYl.aYlm?aQz}o7oq^as1tHt{oÂjiB.m¥°t{sq` iBo7`Mthqo
iBt{oq^aQsaQsqo1aYl0¯]6^}xh`MajiBhoq^&iBoËiBoaji{1^­hqo1aQz;iBo`Mth1oo«Et§aQ aQsqoqx?a?hjiB;¿ytÃ
oq^a|o1aQ`tB¥2oq^a|s1tHt{oj±yoq^ykh6pyxaQwx~m}MiBo6wxaji{hqo @ )hqo1aQzhj±yº^aQs1a @§xhEoq^a|o1t{o iBw0k}`¦aQstB¥
aQsqoqx?a?hÃ¯
 ¢oq^}xh¤h1a?Qoqxt{Ä±¥°t{soq^anh(iB¿antB¥d¦}s1aQyoÎp±Fp%piB~ p p p pÓºwwº~}aQt{o1anoq^aa?Qo1t{sMiB~
`ViBoqsq¹l©t{sq`MhtB¥oq^a7`ViSlm`k}`I±&·¯ a¯&p pPpp < iB~Ap p p pPp pp p < ¯
òÓò ö&A4	/#2P
bj   %       # +   !

  ÚyÞ  Ú 	  V   (?^j´\\\j´  !   Ë² 2´ µ¶ !
   "\+,4
+   ,%    ! 
>U² ´¶ 1 µ a 27   +k 0 <S² 2´ µ¶ ² 
 @¶ 
¤² 
 
@¶ 1  +  @b p  p 1 <S²°³q´ µ¶>^
 ^ I  	?B  
 $C  
 ,7  %  >   
      F g ²B0¶#2 2 1 %>F g ²B0¶%hB>&B K &N\N\N B g 
,  ÞTÞ-l !Et{hqx~}aQs7oq^aË~}aQwCijp¨~ms iBz}^C1 > ² Â×lY´&bÑ¶ÄiB~.wxaQo  ip Â×l p 2  @ )
.ÑaQaQsqpty~}ad>/jiBn^&ijaiBo¾`Mth1o%Ei{Qoq{iBo1a?~nQx~}aQoiBs1?hÃ±Ht{a|z0aQs6s1t{k}~0Y¯Å¾pVoq^a
z}s1t{z0aQsqoqxa?htB¥ ²BT¶ ±¹¥ =­xhoq^aMs1tHt{oaQsqo1aYlÕtB¥oq^aMz}s1t{o1tH?t{w·±oq^aQs1aVaYlmxhqo1hiB    
¦0tHt{wxajiB©`ViBoqsq¹l  h iBoqxhv¥ÑpH}¤oq^aÂ¥Ñt{wwxtÃº}V?t{~moqxt{h./
 ¥Ñt{siBpaQsqo1aYl  ?[  tB¥ >Ïºoq^_= " G±{oq^aQs1aaYlmxhqoaYl}i{Qoqwpo«Et7aQsqoqx?a?h²=2´G´1³v¶ ?
|×n|iB~­²
	´  ´_}¶u?@Â×ndhqk ^Ìoq^&iBoÂoq^a¤?t{sqs1a?hqzt{~m}IaQwxaQ`MaQyotB¥  .oq^aËs1tÃ
tB¥6²=Ó´G&´1³v¶6iB~I?t{wk}`¤tB¥º²
	´  ´_¶Exha?k&iBwTo1t 2 =
  ²BT¶& ²B0¶ K &WN\N\N& ²B0¶  06B  ¢¯
]6^aiB¦tÃa?t{~moqxt{h|hqo iBo1aÂoq^&iBo¥°t{siBpt{Is1tHt{oºaQsqo1aYl  tB¥ >%oq^aQs1a7`khqoaYlmxhqo
oÎ¾tIi{QoqiBoqxt{h¤²=2´G´1³v¶w?@|×n|iB~­²
	´  ´_}¶ ?IÂ×ldº^th1aË~mxhqo iB?a 1 >xh7iBoÂ`Mthqo
Q±Ä·¯ a¯nhqk ^Áoq^&iBooq^a¤o1aQ` tB¥%=±2hqo iBsqoq}§¥ s1t{` oq^aM?t{`¤`k}}xjiBoqxt{­s1t{k}~Õ³Áº^}x1^
ooqs i?aQs1h1a?h²=2´G&¶ ±&hqo1aQzhoq^}s1t{k}^¨iBs1M²
	´  ¶iS¥ o1aQsdiBod`Mthqo]6s1t{k}~}hj¯ !¾wxajiBsqwp±&hq?aiBww
EaQ^o1h 1 > iBs1a7iBoºwxaji{hqoa?yk&iBwTo1t 2±iBp~mz&iBoq^IS1 >/¥ s1t{` ²=Ó´G&´1³q¶Wo1t©²
	´  ´_¶EtB¥
wxaQ}oq^¨iBo`Mthqo;Exh?t{hqoqoqk}o1a?~©¦yp©iBo`Mthqo;6iBs1?hÃ¯
Å¾pnoq^aÂt{sq` z}s1t{z0aQsqoqxa?hj±
p p ²BT¶& ²B0¶ K &WN\N\N& ²B0¶  p p 0 p p B  4p p B  p p jp p ´
oq^aQs1aY¥Ñt{s1a
p p ²B0¶Wp pA&gp p  ²BT¶Wp p K &6N\N\N&gp p  ²BT¶Wp p  0 p p  ²BT¶Wp p&gp p ²BT¶ K p p\&6N\N\N& p p ²BT¶  p p0
p p ²B0¶& ²B0¶ K &6N\N\N&  ²BT¶  p p0 B  p p 4p p3
Å¾k}o
p p ²B0¶Wp p7  =  ^ T  ^    T 2	B
  & B   &6N\N\N B  2 F g ²BT¶1´
i{hoq^aQs1adiBs1aiBoW`Mthqo¾µÂaQoqsqxa?hE~mTaQs1aQo¥Ñs1t{` 8Vaji{1^s1tj»tB¥ ±aji{1^n?t{sqs1a?hqz0t{~Hª
}Ëo1tMi~mTaQs1aQoºz0tj¾aQsdtB¥%BÄ¯  n¥°i{Qoj±}aji{ ^©s1tjÐxhi{h1h tyQCiBo1a?~no1t¤iB§i{Qoq{iBoqxt{Á² G´  ´1³v¶
?t{`¤}MiBo  ±Hº^}wxaoq^a7iBoE`MthqoºµaQoqsqxa?h7²  ´	´_}¶noq^a|s1tj¸oq^&iBoºiBs1ad~mTaQs1aQo6¥Ñs1t{`
óEò2óÑü
  +  	
   ,4
+   	 

  
  !
++ "$#   ,&%
 bj
8¨?t{sqs1a?hqz0t{~¢o1t¨oq^anh1k??a?h1hqa©i{Qoq{iBoqxt{hVt{k}oqt{}.¥ s1t{`  oq^&iBoMiBs1anm¼kaQ?a?~­¦p
² G´  ´1³v¶ ±aji{1^iBo|iË~m0aQs1aQyos1t{k}~V_¯
Ét{s1a?tÃaQsj±
p p 4p p =  ^ T+ ^ @   T 0
² @ 
 2{¶
 ´
hq?a¤oq^aQs1aViBs1aI² @ 
32{¶daQyoqsqxa?ha?yk&iBwo1t 2M ¢±2~mxhqoqsq¦}k}o1a?~;t{Ìoq^a¤`Mthqou|s1tjh
?t{sqs1a?h1zt{~m}Mo1tMoq^ai{Qoq{iBoqxt{h²=2´G´1³v¶¾t{k}oqt{}V¥ s1t{`oq^a7s1tHt{oj¯
Å¾pnoq^a71^t{x?atB¥B2± p p ²B0¶Wp pD2F g ²B0¶#2 2±&iB~
 0 p p ²BT¶Wp p&gp p ²B0¶Wp p K &6N\N\N&gp p ²BT¶Wp p  0	B  p p jp p ´
oq^&iBoxh; 0 ! 6 6  6 6  ] !  ! ^ I  0 " ]^  ] K !  ! ^ I  ¯]6^anQwCiB` oq^aQ­¥°t{wwxtjhË¦yp;t{¦h1aQsqH}Ìoq^&iBoË¹¥&V² 
@¶Âoq^aIiB¦0tjaa?yk&iBwo«p
oqsqHCiBwwpn^t{wx~}hj±}º^}wxa7¹¥! ¤² 
 @¶oq^aQ H² 
 (¶% M² 
@
 @¶ ¯ .
Ö hIiB iBz}z}wxjiBoqxt{
tB¥oq^a.z}s1aQHxt{khIoq^a?t{s1aQ` iB~ tB¥/&ÄaQ`¤`Vim¯b±daQaQs iBwwxtj¾aQs
¦0t{k}~}hËjiB;¦0aVt{¦}o iBa?~;¥°t{s¦0t{k}~}a?~¢~}aQs1a?aaQoÎ¾t{sq¿mhËoq^&iBo?t{Qx~}anºoq^­oq^ant{a?h
z}s1tÃyx~}a?~Ìbj}±}S¡«¯ :|tjEaQaQsj±}¹¥Ó`Mt{s1aÂm¥°t{sq`ViBoqxt{§iB¦t{k}oºoq^aÂh1aQz&iBs iBoq}¤z}s1t{z0aQsqoqxa?htB¥
oq^aËaQoÎ¾t{sq¿ÌxhÂ¿HtjºÄ±Ó¦p¨s1aYÊ}}Ioq^aMiB¦0tja¤oq^a?t{s1aQ` oq^yo1aQs¦0t{k}~}hjiBÌ¦0a¤~}aQo1aQsvª
`¤a?~T¯
  ÚyÞ  Ú 	  V    ( ^ ´\\\j´&m!F  I² 2´ µ¶  !
++,"  

++   ,  
    ,%& 
  ! =>  ² ´¶ %  )	W´ O ! +, 
+ 
."   4     0 <S² 2´ µ¶ ² 
 @¶ ² 2 

µH² 2{¶q¶ 1   + <S² 2´ µ¶!   =  6
    ^ O *  ] !      ! ^ I  + 	jF gB²B0¶%hB & B K &6N\N\N B g 
,  ÞTÞ-l !Et{hqx~}aQs7oq^aË~}aQwCijp¨~ms iBz}^ 1 > ² Â×lY´&bÑ¶iB~.wxaQo  ip Â×l p 2g @ )H¯
É¨t{s1a?tjaQsj±ÄwxaQo7ÍS  ©³ @  BÍ³ÎÔ   ²=2´G&¶iB~Á×?ip   
 p ¶ ±Tº^aQs1ah=;iB~ |×n|iBs1aoq^aËs1tHt{oaQsqo1aYlIiB~©oq^ah aQoi{h1h1tHQCiBo1a?~©o1tËoq^a>	W´ O !«ª·¦}s1ti{~}ji{h1o|h1aQz&iBs iBo1t{sdtB¥ >M¯
)y`¤wCiBsqwp§i{hIoq^a7z}s1tHtB¥tB¥]6^a?t{s1aQ` ,¯b±oq^aQs1aaYlHxh1o1hiB    ¦tHt{wxajiBI`ViBoqsq¹l
 h iBoqxhv¥ÑpH}¤oq^a|¥Ñt{wwxtÃº}?t{~moqxt{h./
 ¥Ñt{sdiByp©aQsqo1aYl  ?Z 
MtB¥ >M±}oq^aQs1aaYlmxhqoaYli{Qoqwpo«EtVaQsqoqx?a?h²=2´G´1³v¶]?[Â×n iB~
²
	´  ´_¶ ?kÂ×n¾hqk ^©oq^&iBo6oq^a7?t{sqs1a?hqzt{~m}MaQwxaQ`MaQyotB¥  oq^ads1tÃtB¥E²=Ó´G&´1³v¶
iB~I?t{wk}`¤§tB¥º²
	´  ´_¶Exha?yk&iBw 2 =&iBwwÄoq^a7t{oq^aQs|aQwxaQ`MaQo1h|iBs1a7k}ww"=
  ²BT¶+ ]^ &6N\N\N&  ²BT¶  0	B  ;¯
òÓò ö&A4	/#2P
b ,   %       # +   !

]6^a|iB¦0tjaÂ?t{~moqxt{hºhqo iBo1adoq^&iBoE¥Ñt{sºiBpMaQsqo1aYl  ?[  
 tB¥ >M±oq^aQs1a|`kh1o6aYlmxhqo¾o«¾t
i{QoqiBoqxt{h©²=2´G´1³v¶>?|×nËiB~²
	´  ´_}¶?Â×nº^th1an~mxhqo iB?anb1 > xhËiBo`Mth1oQ¯
É¨t{s1a?tjaQsj±i{h#=§iB~  iBs1aÂiBo6~mxhqo iB?a7iBo¾wxaji{hqoºÍ >¤±miBpV~mz&iBoq^ 1 >¥Ñs1t{`£²=Ó´G&´1³v¶
o1t©²
	´  ´_}¶º?t{o iBhÂiBoºwxaji{hqodÍ 
 2~mTaQs1aQoÂiBs1?hj¯
Å¾pnoq^aÂt{sq` z}s1t{z0aQsqoqxa?hj±
p p  ²BT¶ + ]^ &6N\N\N&  ²BT¶  p p0 p p B  4p p B  p p jp p3
Ö iBÄ±p p ²BT¶Wp p 2 F g ²BT¶ ±diB~ p p 4p pR   =  ^  T  ^ @   T 0   ±h1?aIoq^aQs1a.iBs1a
×¨aQyoqsqxa?h§a?yk&iBw$2Ì ;±Â~mxhqoqsq¦}k}o1a?~/t{Ðoq^aÁiBoI`Mthqo\ns1tjh?t{sqs1a?hqzt{~m}»o1t­oq^a
i{QoqiBoqxt{h²=Ó´G&´1³q¶Et{k}oqt{}¤¥Ñs1t{` oq^aÂs1tHt{oj¯
]6^aQs1aY¥Ñt{s1a±
p p ²BT¶Wp p + ]^ &0p p ²B0¶Wp p + ] K &N\N\N &0p p ²BT¶Wp p  0 p p ²B0¶ + ]^ p p &0p p ²B0¶ + ] K p p &N\N\N &0p p ²B0¶  p p0
p p  ²BT¶ + ]^ & ²BT¶ + ] K &6N\N\N&# ²BT¶  p p0	B  ×  
ÒÓ&iBwwp±}¥Ñt{saQaQsqp B§hqk1^Ioq^&iBo@F g ²BT¶#2 2± p p ²BT¶Wp p$2F g ²BT¶#2 2±&iB~
² 
ÕÍ`& ¶Wp p  ²BT¶Wp p + ]^ 0	B  ×\)sY´
oq^&iBoxh
 0 ² 
6×Ã¶ 
*²·Í 
 2{¶ ² 
up p  ²BT¶Wp p ¶ 
»² 
  
ÕÍj& ¶ 
*² 
# ¶² 
2A)B0¶ 0
 O ² 
 @¶ 
 O ² 
 @¶ ² 
wp p ²B0¶Wp p ¶ 
ÕµH² O 
@¶ 
*² 
# 
ÕÍj& ¶ 
*² 
 (¶
² 
 2A)BT¶ 0
O   
*² 
 F g ²BT¶q¶² 
2A)B0¶  ² 
 @¶ ² 2 
ÕµH² 2{¶q¶2
 ¥·i{Qoj±¹¥ ² O 
 @¶Toq^aiB¦0tjaºa?yk&iBwo«pËoqsqHCiBwwp^t{wx~}hj±º^}wxa6¹¥ ¤² O 
 @¶
oÄ~}aQsqa?hÓ~ms1a?QoqwpÂ¦pÂt{¦h1aQsqy}oq^&iBoW² 
  
Í &?¶*&Ë² 
# ¶f M² 
 (¶% M²q² 
 O 
@¶q¶ ¯
.
Å¾p.iBz}z}wpy}]6^a?t{s1aQ` ,¯ ©iB~ &ÄaQ`¤`ViIm¯ m±Toq^a¥°t{wwxtjº}§wxtj¾aQs¦t{k}~}hÂ¥°t{s7ÅEk}ovª
o1aQsv¼p±&~}a7Å¾sqk} uviB~IÇiBk}oqÈaQo«¾t{sq¿mh|jiB©¦a7~}aQo1aQsq`¤a?~T¯
 Þ  Þ 33=} Û     % +; 	
  ;  ,  
      .0M²·Í}´21§¶ 1 -/.0¤²·Í}´21§¶ 1-/.0M²·Í´21I¶ 1 1 .n²·Í}´21§¶   ­²·Í}´21§¶       /  &% 
óEò2óÑü
  +  	
   ,4
+   	 

  
  !
++ "$#   ,&%
 b4<
  
	 


  ! "$#&% ('*) ,+&-.!/
0

 "!1#0 "!&2"3('*) ,+&-.!/
*%

 "!&4503 " ##1&37689:;<
1

 ""350= " ##">%?689:;<
A@B 

  !## "C=D2 "6E8$F<
A@B 0

 "!1&%% "!&2"4?6E8$F<
A@B *%

 "!&415= " ##1&37689:;<
A@B 1

 ""3%G= " ##">%?689:;<
 B *%

 ""#%G= " ##1&37689:;<
 B 1

 " #&%00 " ##">%?689:;<
DHIJ KL " 0#% ""0G=%?689:;<
DHI0KL " #&%00 " #551D%?689:;<
Òk}s1a¢b&/ )Ht{`Ma§wxtÃ¾aQs¦t{k}~}h¥°t{sV¦}s1ti{~}ji{hqoq}¯ 0 <S²">¶ ² 
 @¶ ² 2 
ÐµH² 2{¶q¶ ¯
]6^a
k}}wxh1o1a?~Iji{h1a?h?t{Qx~}a7ºoq^§oq^th1aÂÕbjm±B¡«±}aYl}?aQz}o6¥Ñt{sÀÌs iBz}za?~IÅEk}oqo1aQsv¼xa?h|iB~©~}aYª
ÅEsqk} uvÌºoq^ÕÍ  y´in¥Ñt{sÂº^}x ^Á¦aQoqo1aQs¦t{k}~}hiBs1aËaQÌ*b.*{¡«¯¬Î~mCiB`I¯ ®¸hqo iB~}hÂ¥°t{s
~mCiB`MaQo1aQsj¯
 t{oqx?aËoq^&iBoÌoq^aiB¦tÃaM?t{s1t{wwCiBsqpEa¤^&i?aM`Vi{~}a¤kh1a¤tB¥6th1hqzÁh1aQz&iBs iBo1t{s1hhq?a
¦}s1ti{~}ji{h1odh1aQz&iBs iBo1t{s1h|jiB§t{opHxaQwx~I¦0aQoqo1aQsiBwka?hdtB¥5iB~ O ¯  I¥°i{Qoj±}.iBwwÄoq^aji{h a?h
 N O  2iB~ O N4
 @.?t{Qx~}a?hºoq^Ioq^a~mCiB`MaQo1aQsk}z©o1tViaQw¦}wxai{~}~moqa7¥·i{Qo1t{sj¯
M  
	»,? # &1'Ë !
 oq^}xhºh1a?Qoqxt{©¾az}s1tjHx~}aÂwxtj¾aQs¦t{k}~}ht{oq^aÂth1h1z}}¤oq`Ma7tB¥Óoq^a¤²°³q´ µ¶°ª·s1a?hqoqsqxQo1a?~
th hqz.z}s1t{o1ty?t{wxhj¯ÀÁaË?t{hqx~}aQst{}wpoq^aË~ms1a?Qo1a?~ÁiB~.^&iBw¹¥ ª«~mk}z}wxaYl.ji{h a?hj±Thq?a.oq^a
¥Ñk}ww¹ª«~mk}z}wxaYl*`MtH~}aIoq^aIs1a?h1k}wo1h?t{Qx~}aºoq^»oq^th1aI¥Ñt{s¦}s1ti{~}ji{hqoq}¯ÐÀÁa§a§¦0t{oq^
wxtÃ¾aQs¦0t{k}~}h7^t{wx~m}¥°t{siBp¨aQo«Et{sq¿ÌiB~.s1aYÊa?~Õt{a?hÂoq^&iBoaYlHz}wxt{ooq^a¤h aQz&iBs iBoq}
z}s1t{z0aQsqoqxa?hj¯
Ö hIiBiBz}z}wxjiBoqxt{Ä±ÂaQ"wxtjEaQsI¦0t{k}~}hIjiBÐ¦a.~}aQo1aQsq`¤a?~¸¥°t{s©¦0t{k}~}a?~Ð~}aQs1a?a
aQoÎ¾t{sq¿mhj±¦0t{oq^¥°t{sºaQaQs iBwiB~©hqz0a?Q¹Ê&7o1t{z0t{wxt{xa?hj¯
Òt{soq^aºh iB¿atB¥¦}s1aQyoÎp±¤oq^}xhWh1a?Qoqxt{ p*piB~qp p$p pSºww~}aQt{o1aºoq^a½kQwx~}ajiBa?Qo1t{s
iB~I`ViBoqsq¹lnt{sq`Mhj±·¯ a¯&p pPp p K iB~Ap p p pPp pp p K ¯
)y`¤wCiBsqwp©i{hº¥Ñt{sº¦}s1ti{~}ji{hqoq}±&oq^aÂ¥°t{wwxtjº}VwxaQ`¤`Vi{h^t{wx~T¯
òÓò ö&A4	/#2P
bj   %       # +   !

(WÚ 	 	Á    
    ^ ´\\\j´  !%  V²°³1´ µ¶  
++" 4

++7    1%   7  !  >h%² ´¶ 1 Ô,a	O
  +6 0 =²°³q´ µ¶ ² 
 @¶ 
 ¤² 
 
@¶ 1   +@  p  6p 1 =²°³q´ µ¶ ^! ^ I  	B 
 $C
 %
  0 + 
!      8 2	B[2 2 	p p  ²BT¶Wp p$2 27
]6^aÂ¥Ñt{wwxtÃº}MwxaQ`¤`ViMjiB©¦0aÂkh1a?~¥°t{s~ms iBz}^hdi{~m`¤oqoq}tytH~©h1aQz&iBs iBo1t{s1hj¯
(WÚ 	 	Á     
   ;?^j´\\\Ã´  !    .²°³1´ µ¶  
++"  4

++   ,&%     !  >  ² ´¶7%
  	W´ O !  
     4 + 0 =²°³q´ µ¶ ² 
 @¶ ² 2 
ÁµH² 2{¶q¶ 1  + 
=²°³1´ µ¶@ =  636 6 ;   $6 6  ^ O    
*² 
 p p  ²BT¶Wp p ¶² 
2A)B0¶  
Ö h¤i~ms1a?QoË?t{h a?kaQ?a©tB¥ &2aQ`¤`Vi <m¯bniB~ <m¯ m±oq^anz}s1t{¦}wxaQ` tB¥d~}aQsqH}.wxtj¾aQs
¦0t{k}~}h¤t{­oq^anth1hqz}}.oq`ManxhËs1a?~mk?a?~­o1toq^a~}aQo1aQsq`¤&iBoqxt{»tB¥doq^at{sq` tB¥doq^a
`ViBoqsq¹l  ²BT¶¾i{h1h1tHQCiBo1a?~o1t²°³q´ µ¶°ª·s1a?hqoqsqxQo1a?~Ith hqzz}s1t{o1ty?t{wxhj¯À^}wxa|oq^}xh6o i{hq¿xh6`Mt{s1a
iB~Ïwxa?h1hoqsqHCiBw|¸¦}s1ti{~}ji{hqoq}5ºoq^¸oq^a¨t{sq` tB¥oq^a¨`ViSlH`k}` . oq^}xhxhº^yp»Ea
?t{sqz0t{s iBo1a?~oW~ms1a?Qoqwp¤Moq^az}s1tHtB¥+0Y±o¾xh`Mt{s1a~m `VQk}wo¾¥Ñt{sWoq^a½kQwx~}ajiBnt{sq`I¯ÀÁa
tÃ/hq^tÃ ^tÃ oq^}xhjiB¦ai{??t{`¤z}wxh1^a?~§¦yp©`MajiBhtB¥hqk??a?h1hqahq`¤z}w¹Ê&jiBoqxt{¨h1o1aQzh
z0aQsv¥°t{sq`Ma?~It{  ²BT¶ ¯
6d¦h1aQsqa|Ês1hqo6oq^&iBoj±m¦pnoq^aÂz}s1t{zaQsqoqxa?hºtB¥oq^aÂ`ViBoqsq¹lnt{sq`I±moq^aÂiBwkaÂtB¥;p p ²B0¶Wp pmxh
t{oÂi0a?Qo1a?~¦p¨iBpIs1tÃ
t{s|?t{wk}`¤¨z0aQsq`k}o iBoqxt{ÌtB¥²B0¶ ¯dÅEp©oq^a~}aYÊ}oqxt{ÌtB¥1 >M±
¥°t{sWaQaQsqp¤aQsqo1aYl0=tB¥Äoq^a}oqCiBws iBz}^ >¤±HiBww&aQsqoqx?a?h|² G&´=Ó´1³v¶E1 >jiB¦a?t{}a?Qo1a?~
t{}wpÌo1t§aQsqoqx?a?h²=2´  ´_¶Âb1 > iB~Áo1tt§t{oq^aQsaQsqo1aYlÕtB¥R1 >¤¯  oxhoq^aQ¢zth hq¦}wxa
o1tz0aQsq`k}o1aoq^as1tjhÂtB¥ ²B0¶º.hqk1^ÌiM6i?poq^&iBod¥°t{sÂaQaQsqpk=ÕiBwwÓaQsqoqx?a?h¤² G´=2´_¶1 > ?t{sqs1a?hqzt{~§o1ti{~Bu1i{?aQo|s1tjh7iB~iBwwÓaQsqoqx?a?h²=Ó´  ´_}¶ºo1tni{~Buqi{?aQyoÂ?t{wk}`¤hÃ¯º]6^a
s1a?h1k}woq}I`ViBoqsq¹l¨xhaQaQsqpyº^aQs1a¤yk}ww·±2aYl}?aQz}oÁ~mxhÑuqt{oh1k}¦}¦}wxty ¿Hh  ^ ²B0¶1´\\\B´   ²BT¶h1k1^Ïoq^&iBo¥°t{s©iBp»³ " _­¦}wxtH1¿mh   ²BT¶¤iB~ T ²B0¶¤^&ijat{o©iBp?t{`¤`Mt{Ðs1tj"t{s
?t{wk}`¤Ä¯  m¥Ñt{sq`ViBwwp±aji{ ^Ïh1k}¦}¦}wxty ¿   ²BT¶Ë?t{sqs1a?h1zt{~}hi{h©iB¦tÃa§o1t¢iÁaQsqo1aYl =ÐtB¥
oq^an}oqCiBwºs iBz}^?>"iB~¢s1aQz0t{sqo1h¤oq^a~}aQwCi?pmh¤¦0aQo«¾a?aQ5o1hË?t{`¤}¢iB~;o1h¤t{k}oqt{}
i{QoqiBoqxt{hj¯
Å¾p;oq^az}s1t{zaQsqoqxa?hVtB¥doq^a`ViBoqsq¹l­t{sq` p p  ²BT¶Wp p@   =  p p   ²BT¶Wp p ±¾^aQ?a©­oq^a
s1aQ`ViB}}z&iBsqo¾tB¥Toq^}xh¾h1a?Qoqxt{VEad?t{?aQyoqs iBo1a|t{Voq^a~}aQo1aQsq`¤&iBoqxt{©tB¥Äaji{1^Ip p   ²B0¶Wp p ¯
Ö h6iBws1aji{~mpt{¦h1aQsqa?~T±}aji{ ^   ²BT¶aYlmz}s1a?h1h1a?hEoq^a|wxtyjiBwz}s1t{o1tH?t{w0tH?Qk}sqsq}MiBs1t{k}~Ii
Ê}l}a?~aQsqo1aYl>=© >M¯½aQsqpVs1tÃ¸tB¥	 q²B0¶?t{sqs1a?hqz0t{~}hEo1tËiBn?t{`¤}Mi{Qoq{iBoqxt{©tB¥ =±
oq^&iBo6xhEo1tËiaQsqo1aYl.² G&´=Ó´_}¶noq^aÂ~}aQwCi?pVs iBz}^ 1 >¤±miB~aQaQsqpV?t{wk}`¤I?t{sqs1a?hqz0t{~}h6o1t
iBIt{k}oqt{}i{Qoq{iBoqxt{tB¥
=±}oq^&iBoºxhºo1tViaQsqo1aYlÁ²=2´G´_}¶6tB¥%1 >¤¯
óEò2óÑü
  +  	
   ,4
+   	 

  
  !
++ "$#   ,&%
 bÃ
ÀÁa¾`¤z}wxQoqwp¤i{h1hqk}`MaEoq^&iBoWiBoaji{1^¤s1t{k}~¤iBMiBs16Qx~}aQoo1tF=¤xhi{QoqiBo1a?~T¯  ¥·i{Qoj±
iBypwxtHjiBwT`ViBoqsq¹lt{oh iBoqxhv¥Ñpy}Ëoq^}xhºz}s1t{z0aQsqo«pjiB©¦a7t{¦}o iBa?~©¥ s1t{`t{aÂ©º^}x1^§oq^a
z}s1t{z0aQsqo«pxh6h iBoqxhvÊ&a?~ . º^}x1^I?t{sqs1a?hqz0t{~}h6o1t¤i?t{`¤z}wxaQo1aÂwxtyjiBw0z}s1t{o1tH?t{wTiBo6aQsqo1aYlH= 0¦p
~}aQwxaQoq}doq^as1tÃhÓ?t{sqs1a?hqz0t{~m}o1toq^as1aQ`Mtja?~?t{`¤}7i{Qoq{iBoqxt{hiB~7oq^aW?t{wk}`¤h
?t{sqs1a?h1zt{~m}no1tVoq^as1aQ`Mtja?~.t{k}oqt{}Ii{Qoq{iBoqxt{hÃ¯]6^}xh|jiBt{o|Qs1aji{h1a\p p   ²BT¶Wp p
iB~T±Whq?an­t{s1~}aQsËo1tÌiBz}z}wp &2aQ`¤`Vi <m¯bniB~ <m¯ ¾a©iBs1ano1aQs1a?h1o1a?~­­~}aQo1aQsq`¤}}
k}z}z0aQsW¦0t{k}~}h¥°t{sFp p   ²B0¶Wp p ±yo¾~}tHa?ht{o6i0a?Qo¾oq^a?t{sqs1a?Qoqa?h1h6tB¥Ät{k}sWz}s1tHtB¥q¯É¨t{s1a?tjaQsj±
Eai{h1hqk}`Maoq^&iBooq^aºz}s1t{o1tH?t{w&wxtHjiBwwpËiBo(=hqo iBsqo1hºoq^iBM?t{`¤}i{QoqiBoqxt{iB~aQ~}h
ºoq^*iB­t{k}oqt{}Õi{Qoq{iBoqxt{Ä±Whq?aVoq^}xh¤?t{sqs1a?h1zt{~}ho1t.~}aQwxaQo1an}oqCiBw6?t{wk}`¤h¤tB¥18{h
iB~©Ê&iBwTs1tjhtB¥ 8{h   ²B0¶ ±&iBiBºoq^t{k}odiTa?Qoq}Mo1hºt{sq`I¯
 *t{s1~}aQso1tÁ~}a?h1Qsq¦0a©oq^a©z}s1t{z0aQsqoqxa?htB¥  ²BT¶ ±¾Ea©Ês1hqoVzt{yoVt{k}oVoq^&iBoiÌz}s1t{o1tBª
?t{w|wxtHjiBwwpÏiBonoq^aaQsqo1aYl=Ðxh1^&iBs i{Qo1aQsqÈja?~¸¦po«Et5h1a?kaQ?a?htB¥z0thqoqao1aQaQs1h
v² O T{¶ T  i^  ´j²	 iT¶ T+ i^  !Y¯  Ï¥·i{Qoj±Âhqo iBsqoq}­¥ s1t{` oq^a¨Ês1h1o©?t{`¤}Ïi{QoqiBoqxt{/iBo
s1t{k}~=2±yoq^az}s1t{o1tH?t{wwxtHjiBwwpViBo#=n^&i{h O ^ h1k??a?h1hqa?t{`¤}Mi{QoqiBoqxt{h .=¥Ñs1t{` s1t{k}~
26o1tÂs1t{k}~ O ^ 0Y±oq^aQ   ^ h1k??a?h1hqa6t{k}oqt{}i{Qoq{iBoqxt{hÃ±oq^aQMiBiB O K ?t{`¤}i{QoqiSª
oqxt{hiB~   K t{k}oqt{}i{Qoq{iBoqxt{hÃ±iB~Ëh1tÂt{k}yoqw}oq^a¾wCi{h1o O 6?t{`¤}i{QoqiBoqxt{hiB~
  Mt{k}oqt{}§i{QoqiBoqxt{hj±Tº^aQs1a  xhinhqk}o iB¦}wxaËz0thqoqaËo1aQaQsh1k1^.oq^&iBo  2	 L)
y¯
!¾wxajiBsqwp  T  ^ O T &  iTu24Q¯
©Ú
	  	 Þ  9 ,7+ -. %   
.  + 
kv² O T ¶ T  i^  ´j²	  T ¶ T  i^  !

,   "
%  % ,&%     1%   7+ "<0= 1  /   Z  !
      WËi{QoqiBoqxt{¨¦}wxty ¿9_

 7
      
! !
!
 ,7/   q  
      W 4 7    
 +!
" 	    O T
  
    T 
:daQ?an¥°t{s¤hqo iB?a©oq^a?t{`¤}­i{Qoq{iBoqxt{*¦}wxtH1¿ 2I?t{sqs1a?hqz0t{~}hMo1t.oq^anÊs1hqo O ^
?t{`¤}ni{Qoq{iBoqxt{hj±m¦}wxtH1¿ o1tËoq^a|aYlHo O K ?t{`¤}Vi{QoqiBoqxt{hj±Ä¯¯¯±iB~¦}wxtH1¿  o1t
oq^aÂwCi{h1o O i{Qoq{iBoqxt{hÃ¯
)y?az0aQsq`k}oq}Ëoq^as1tÃhEiB~?t{wk}`¤hEtB¥   ²B0¶~}tya?hWt{oEiTa?QoFp p   ²BT¶Wp p ±H¾adjiB
i{h hqk}`MaÂoq^aÂ¥°t{wwxtjº}t{s1~}aQsq}tB¥oq^a7s1tÃhdiB~©?t{wk}`¤h|tB¥  q²B0¶/
ªs1tjhty?Qk}sÓt{s1~}aQsÓtB¥?t{`¤}7i{QoqiBoqxt{¦}wxtH1¿iB~hqx~}aWaji{ ^¦}wxtH1¿7s1aQaQs1h a
t{s1~}aQstB¥2s1t{k}~T¯)Ht¥Ñt{s6hqo iB?aÂoq^adÊs1hqo6s1tÃ?t{sqs1a?hqzt{~}ho1toq^a O ^ ª·oq^n?t{`¤}
i{Qoq{iBoqxt{§tB¥¦}wxtH1¿2iB~©s1tj O ^ o1tËoq^aÂÊs1hqodt{a =
ªn?t{wk}`¤hty?Qk}sºIt{s1~}aQstB¥t{k}oqt{}i{QoqiBoqxt{I¦}wxty ¿niB~hqx~}a7aji{ ^I¦}wxtH1¿noq^}xh
oq`Ma©»t{s1~}aQstB¥Âs1t{k}~T¯ :daQ?a?t{wk}`¤ 2IxhVi{h h1tyQCiBo1a?~*o1tÌoq^aÊs1hqoVt{k}oqt{}
i{Qoq{iBoqxt{§tB¥¦}wxtH1¿2iB~I?t{wk}`¤  ^o1tËoq^awCi{hqot{a¯
Å¾pM?t{h1oqsqkQoqxt{Ä±   ²BT¶jiBn¦0ad~mHx~}a?~V  K ¦}wxty ¿Hh(. ^  ^ ´\\\Ã´i.   Âhqk1^oq^&iBo(.   T
?t{sqs1a?h1zt{~}hdo1t¤oq^a?t{`¤}©i{QoqiBoqxt{¦}wxtH1¿ ¨iB~Ioq^at{k}oqt{}i{QoqiBoqxt{§¦}wxtH1¿V_
òÓò ö&A4	/#2P
b.*   %       # +   !

             	
   
               
       
# #                
# # # #          
# # # #            
# # # # # # #   
# # # # # # #    
# # # # # # #   
... ... ... ... ... ... ... ...
  #    #       # # 
#      #    #    # 
# #      #     # 
# # # #   #   # 
# # # # #   #    
# # # # # # #   
# # # # # # # # 
# # # # # # #    
... ... ... ... ... ... ... ...
Òk}s1a/W]Ä¾taYl}iB`¤z}wxa?htB¥   ²B0¶Wºoq^ O ^  H±   ^  H± O K  2±   K  H± O X  H±   X  m±O [m±"    2±T¯¯¯±Hº^aQs1aÂ¾aÂ^&ija7aQ`¤z}^&i{hqÈja?~¦}wxtH1¿mh>.   T ºoq^ 2u2*³1´_H2 }¯]6^a|Ês1hqo
`ViBoqsq¹lV?t{sqs1a?h1zt{~Vo1tiBVk}}s1a?h1oqsqxQo1a?~z}s1t{o1tH?t{w·±yº^}wxaoq^a|h1a??t{~Mo1tiM²H´2H¶°ª·s1a?hqoqsqxQo1a?~
t{a .°iBoº`MthqoRËt{Iyk}ww2aQoqsqxa?hdzaQsºs1tÃ/iB~ z0aQs?t{wk}`¤0Y¯
iB~xh|aQ.¦p§oq^ao1aQs1h a?Qoqxt{ÁtB¥Woq^a¤i{h1h1tHQCiBo1a?~§s1tÃhiB~?t{wk}`¤h .Ñh1a?aËÒk}s1aË 0Y¯
 ¥ _HU©oq^aQ .   T ^&i{hiBwwÄaQyoqsqxa?ha?yk&iBwÄo1t$8m±hq?a7aji{ ^I?t{`¤}ni{QoqiBoqxt{I©¦}wxtH1¿
Im¼kaQ?a?h|t{}wpnoq^ahqk??a?h1hqat{k}oqt{}ni{QoqiBoqxt{hj±·¯ a¯EIoq^at{k}oqt{}©i{QoqiBoqxt{
¦}wxtH1¿mh0¥Ñs1t{` o1t  ¯ÓÉ¨t{s1a?tjaQsj±Baji{ ^¦}wxtH1¿?.   T ºoq^R_ 0iBpaQyoqsqp|xh2~m0aQs1aQyo2¥Ñs1t{`
8M¹¥oq^a?t{`¤}Ii{Qoq{iBoqxt{.i{h1h1tHQCiBo1a?~Io1tVo1hs1tÃ/m¼kaQ?a?hdoq^at{k}oqt{}©i{QoqiBoqxt{
i{h h1tyQCiBo1a?~Mo1to1hE?t{wk}`¤Ä±Hi{??t{s1~m}o1toq^ad~}aQzaQ~}aQ?a¥ k}Qoqxt{91¯  ¤¥·i{Qoj±t{}wpMhqk ^
~}aQwCijpHh7iBs1as1aQz}s1a?h1aQo1a?~.¨oq^a~}aQwCi?pIs iBz}^Ä¯Â]ÄEtaYl}iB`¤z}wxa?h7tB¥  ²BT¶jiB¦0a7¥°t{k}~¨
Òk}s1am¯
]6^a§¥°t{wwxtjº}5a?Qo1t{s1hIiB~¸`ViBoqsq¹l¸t{zaQs iBoqxt{h©jiB¸¦0a¨kh1a?~»o1t­hqk}o iB¦}wpÏaYlHz}s1a?h h
  ²B0¶EiB~Io1hh1aQ`¤¹ª«aQaQa?Qo1t{s1hÃ¯
ª T xh6oq^a?t{wk}`¤§a?Qo1t{sº^th a7?t{`¤zt{aQyo1h|iBs1a 2± B2±\\C± B T4]^ =
óEò2óÑü
  +  	
   ,4
+   	 

  
  !
++ "$#   ,&%
 bj
" # " # " " # # 
# " " # " # " # 
# # " " # " " # 
# # # # " # " # 
# # # # # " # " 
# # # # # # # " 
# # # # # # # # 
# # # # # # # " 
... ... ... ... ... ... ... ...
Òk}s1aI/n]6^as1a?hqoqsqxQoqxt{*`ViBoqsq¹l 1  i{h1h tyQCiBo1a?~¢o1t.oq^a.²H´2H¶°ª·s1a?hqoqsqxQo1a?~z}s1t{o1ty?t{wtB¥
Òk}s1a-.°iBo`Mthqo>MaQoqsqxa?hda?k&iBw2o1t 2zaQsºs1tÃ/iB~ Ëz0aQs?t{wk}`¤0Y¯
ªaQoÎ¾t7?t{wk}`¤¤a?Qo1t{s1h% iB~ &s1a?h1za?QoqaQwptB¥¤iB~`_?t{`¤z0t{aQo1hj±   &
xhVoq^aaQsqoqxjiBw7?t{jiBo1aQ&iBoqxt{tB¥  iB~ &n±º·¯ a¯
oq^a¨?t{wk}`¤Ïa?Qo1t{stB¥  &	_
?t{`¤zt{aQyo1hhqk ^©oq^&iBoºoq^a|Ês1hqo ?t{`¤z0t{aQo1h?t{Qx~}aºoq^©oq^a7t{a?htB¥  iB~
oq^aÂwCi{hqos1aQ`ViB}} _?t{`¤zt{aQyo1hd?t{Qx~}aºoq^©oq^at{a?htB¥%& =
ªaQiË?t{wk}`¤§a?Qo1t{s;±  xhoq^a7s1tja?Qo1t{sdt{¦}o iBa?~I¦pnoqs iBhqz0thq} =
ªaQ¨oÎ¾t  <Â`ViBoqsqx?a?h  iB~ .n±  .xh|oq^aË?t{`¤zt{aQyo«ºxh1aËz}s1tH~mkQo7t{zmª
aQs iBoqxt{ÁtB¥%iB~C.n±·¯ a¯oq^a`ViBoqsq¹l.º^th1a¤aQwxaQ`MaQyoiBoÂs1tj ÌiB~Ì?t{wk}`¤ _§xh   T N <   T ¯
Å¾pÂ?t{hqoqsqkQoqxt{   ²B0¶jiB7¦aaYlmz}s1a?h1h1a?~i{hÄoq^a?t{`¤zt{aQyo«ºxh1a¾z}s1ty~mkQo 1    ²B0¶
tB¥o«Et¤`ViBoqsqx?a?h 1  iB~   ²B0¶¾?t{h1oqsqkQo1a?~i{h6¥°t{wwxtjhj¯1  xhºi¦tHt{wxajiB`ViBoqsq¹lº^}x1^Iaji{ ^IaQwxaQ`MaQoxh6a?yk&iBwo1t 2Â¹¥iB~t{}wp¹¥2oq^aÂ?t{svª
s1a?h1zt{~m}aQwxaQ`MaQoE   ²BT¶ÓxhWt{Vk}ww·±yoq^&iBoWxhW¹¥Toq^at{k}oqt{}¤i{Qoq{iBoqxt{©i{h1h1tHQCiBo1a?~
o1tIo1h?t{wk}`¤¢¦aQwxt{}ho1tIoq^aV~}aQz0aQ~}aQ?aVh aQotB¥ºoq^a¤?t{`¤}Ìi{Qoq{iBoqxt{5i{h1h1tHQCiBo1a?~
o1to1h|s1tj¯ )y?aoq^az}s1t{o1ty?t{wxhË²°³q´ µ¶°ª·s1a?hqoqsqxQo1a?~T±2oq^aQ¨oq^aQs1a¤iBs1aËiBoÂ`MthqoÂµVaQwxaQ`MaQo1h
a?yk&iBwTo1t 27§aji{ ^Is1tj%iB~IiBo`Mthqo³WIaji{1^?t{wk}`¤).Ñh1a?a7Òk}s1a 0Y¯
  ²B0¶jiBV¦0ah1a?aQi{hWoq^awxtHjiBw&`ViBoqsq¹liBs1t{k}~VaQsqo1aYl0=Mº^}x ^oq^aQs1axht}z}k}ovª
t{k}oqz}k}o©s1a?h1oqsqxQoqxt{Ä±oq^&iBo©xhaQaQsqpÏ?t{`¤}»i{Qoq{iBoqxt{Ðm¼kaQ?a?h§iBwwÂoq^aÌhqk??a?h hqa
t{k}oqt{}ni{Qoq{iBoqxt{h/. w¿aÂ¥Ñt{shqo iB?a7oq^a|Ês1hqo`ViBoqsq¹l©tB¥ÒÓk}s1a 0Y¯
Òt{sdiBpyo1aQaQs _&± 8_2 _H2  ±mwxaQoÂÔ O T iB~Ô   T ¦0a7~}aYÊa?~i{h  T\]^
  ^ O T iB~  T4]^  ^   T ±s1a?h1za?QoqaQwp . ^aQ?aÔ O M  Ô  M  8 0Y¯M]6^aQ .   T xh7aQÁ¦p.oq^a¤yo1aQs1h1a?Qoqxt{;tB¥6s1tjh
¥Ñs1t{` Ô O  ]^ & 2o1tÔ O MiB~?t{wk}`¤h¥Ñs1t{` Ô   T\]^ & 2o1tnÔ   T ¯ºÉ¨t{s1a?tjaQsj±¹¥  2b_&±aQ
iBypÌo«EtIo1aQaQs1h .iB~ <h1k1^Õoq^&iBo¤Ô O  ]^ & 2[2 E2Ô O ©iB~¢Ô   T4]^ & 2q2 <62Ô O T ±
òÓò ö&A4	/#2P
&-   %       # +   !

... ... ... ...
  
	   
	    
   
	   
	    
     

	   
     
 

	   
	    
     
	   
	    
      
	   
    
... ... ...
     
	    
         
	    
        
      
... ... ... ...
ÒÓk}s1a7, /ÅEwxty ¿ .   T    ²B0¶ ¯
oq^a¤aQwxaQ`MaQyotB¥   ²BT¶diBo7s1tj ¨iB~Ì?t{wk}`¤ <. ^aQ?a¤¦0aQwxt{}}Io1t .   T 0dxh7a?yk&iBwo1t
Í"!  # B $&% ' B ! ] H N $&(  ]^ B # ] H) '( L]^ ±º^aQs1a 4   T xhoq^aMyk}`¦0aQsËtB¥ºs1t{k}~}h¦0aQo«¾a?aQ¢oq^awCi{hqo
i{QoqiBoqxt{tB¥2oq^a?t{`¤}Mi{QoqiBoqxt{¦}wxtH1¿ iB~Voq^aÊs1hqoºi{Qoq{iBoqxt{tB¥Äoq^adt{k}oqt{}
i{QoqiBoqxt{§¦}wxtH1¿_±}oq^&iBoxh 4   T  2¹¥   _±&t{oq^aQsqºxh1a 4   T  2Z&  T4]^
   ²	   & O   ^ ¶!Ô  iT
¢Ô   ]^ &»Ô O T  ^ 
;Ô O >& 2 .Ñh a?a7ÒÓk}s1a7, 0
 noq^a|z&iBsqoqxQk}wCiBsji{h1anº^}x1^§iBww0oq^aÂÍ*!  # tB¥ 1  iBs1aÂa?k&iBwo1t 2d .   T ±yoq^aQ .   T
jiB§¦a7hqk}o iB¦}wpaYlmz}s1a?h1h1a?~Ii{hR.   T hB $+% '  N $ ²  ) ' ¶  ¯
&ÄaQo   ²JB 
  N  ) j¶   ²JB 
  N  ) Ã¶   N\N\N   ²B 
-, N  ) , ¶iB~/.  ²JB 
  N %N  ¶  
²B 
  N #N j¶   N\N\N   ²B 
-, N #N , ¶(±Óº^aQs1a>=    ]^
  ^ ²	   
 O   ^?¶? Ô    ]^ 
Ô O e&Ô O ^j±2u2 k2  . oq^ykh]= ^  8 0Y¯
]6^a¾a?Qo1t{s1h ÕiB~0.»oq^kh~}aYÊa?~Ë^&ija¾oq^a¾z&iBsqoqxQk}wCiBsz}s1t{z0aQsqo«poq^&iBo¹¥Ea¾`k}woqz}wp
aji{ ^?t{wk}`¤ <|tB¥   ²B0¶¾¦p©oq^a <1ª·oq^aQwxaQ`MaQyo|tB¥ |±}oq^aQ¨iByp©s1tj ?t{yo iBhd~mTaQs1aQo
tH~}~Ëz0tj¾aQs1hEtB¥ BÄ±`k}woqz}wxa?~Voq`Ma?hoq^aª·oq^aQwxaQ`MaQo¾tB¥1.Ë¯]6^}xh`MajiBhWoq^&iBooq^ahqk}` tB¥
iBww0oq^aÂaQwxaQ`MaQo1htB¥Ós1tj ±Hº^}x1^©xh6a?yk&iBwo1toq^a@ª·oq^©aQwxaQ`MaQotB¥Óoq^a|a?Qo1t{s& Æ²BT¶N |±
xhÂiBo`Mth1o|a?yk&iBw2o1toq^a ª·oq^.aQwxaQ`MaQo7tB¥2.%`k}woqz}wxa?~.¦pVF g ²BT¶ ±i{hdoq^aQs1aiBs1aËiBo|`Mthqo
µt{Iyk}ww2aQoqsqxa?hzaQss1tj .Ñh1a?a7Òk}s1a,< 0Y¯
)y`¤wCiBs?t{hqx~}aQs iBoqxt{h^t{wx~.`k}woqz}wpy}Ioq^aª·oq^Ì?t{wk}`¤ÕtB¥   ²B0¶  ¦ypoq^a ª·oq^
aQwxaQ`MaQyoVtB¥3.Ë±Wh1t.oq^&iBoVoq^a<qª·oq^*aQwxaQ`MaQyotB¥  ²BT¶'N. xhViBo¤`MthqoMa?yk&iBwo1t.oq^a<1ª·oq^
aQwxaQ`MaQyodtB¥ »`k}woqz}wxa?~I¦ypF Æ²BT¶ ¯
]6^aQs1aY¥Ñt{s1a7oxhºzth hq¦}wxaÂo1tËz}s1tjaoq^a|¥Ñt{wwxtÃº}VwxaQ`¤`Vim¯
(WÚ 	 	Á   Qp p  ²BT¶Wp pV2   F Æ²BT¶   F gB²B0¶ 1  +   $C=W7+= 
 ,7  "   R_ 1 
 % C&/ %F T ²B0¶%hB & B X &6N\N\N& B K T4]^ 
óEò2óÑü
  +  	
   ,4
+   	 

  
  !
++ "$#   ,&%
 mb
             	  	     "      
             
                  (   
# #                      (   
# # # #                     
# # # #                           
# # # # # # #               
# # # # # # #                 
# # # # # # #          	     
... ... ... ... ... ... ... ... ...
"                  

Òk}s1a,</  v²BT¶EtB¥oq^ak}}s1a?hqoqsqxQo1a?~§z}s1t{o1ty?t{wtB¥Òk}s1am±ºoq^§oq^a7a?Qo1t{s1h  . oqs iBhqª
z0th1a?~0ÂiB~ .Ë±Äº^aQs1aViBwwWaQoqsqxa?htB¥6?t{wk}`¤ <   ²B0¶^&ija¤¦0a?aQÁ`k}woqz}wxa?~Õ¦p¨oq^a
<1ª·oq^©aQwxaQ`MaQodtB¥ d¯ 6doq^aÂsq^yoºoq^aQs1adxhiBk}z}z0aQs6¦t{k}~t{oq^a7hqk}`tB¥2oq^aÂaQwxaQ`MaQo1h
tB¥aji{1^§s1tjIoq^aaQÐ`ViBoqsq¹l0¯
,  ÞTÞ-l¨ÅEp &ÄaQ`¤`Vim¯ ,±oxhhqka`VQxaQyoËo1t§hq^tÃoq^&iBo %xhi§h1aQ`¤¹ª«aQaQa?Qo1t{sMtB¥
  ²B0¶  N   ²B0¶ºoq^h1aQ`¤¹ª«aQaQiBwkaZF  ²B0¶ F g ²BT¶ ±mh1toq^&iBo3p p ²B0¶Wp p7  =  p p   ²B0¶Wp p
 =    ²  ²B0¶  N   ²BT¶q¶%2   F  ²BT¶   F g ²B0¶Y¯
Å¾pI~}aYÊ}oqxt{Ä±0¹¥ <|xh7iBpIyo1aQaQsÂh1k1^.oq^&iBo7Ô  iT4]^FU <32 Ô  iT¥Ñt{s7iVh1k}o iB¦}wxaj_ a 8m±
oq^&iBoºxh?t{wk}`¤ <  ?t{sqs1a?hqz0t{~}hºo1t¤oq^a7t{k}oqt{}ni{Qoq{iBoqxt{I¦}wxtH1¿_±moq^aQIoq^a;<1ª·oq^
aQwxaQ`MaQyotB¥oq^a¾h1aQ`¤¹ª«aQaQya?Qo1t{s Ìxha?k&iBwHo1t`B # ] H) '( 2]^ N B H) '( L] H N '  H N   B # ] H N '  H N  ]^ ¯
)y`¤wCiBsqwp±¹¥ ÂxhiBpo1aQaQshqk ^oq^&iBoÔ O T4]^ U >2Ô O T ±Boq^&iBoxhs1tÃ  ?t{sqs1a?hqzt{~}h
o1toq^an?t{`¤}Õi{Qoq{iBoqxt{5¦}wxtH1¿ _&±oq^aQ­oq^aª·oq^5aQwxaQ`MaQyoMtB¥a?Qo1t{s . xha?yk&iBw6o1tB ! ] H N '( i]^ NB H) '( L] H N '  H N  ¯6]6^khÃ±&oq^a ª·oq^¨aQwxaQ`MaQo7tB¥  N  . ·¯ a¯6oq^az}s1tH~mkQodtB¥s1tÃtB¥  iB~  0¾xha?yk&iBwÄo1t
B ! ] H N '(  ]^ ²
H) '
#  H) '(   ^
Í"!  # B B # ] H) '( L]^ B # ] H N '  H N  ]^ &
H) ' 
#  H) '  ^
Í"!  # B H) ' ] H) '(   H N '	 2] H N '  ^ B # ] H) ' ]^ B # ] H N '	   H N  ]^ &6N\N\N &
H) ,

#  H) , (   ^
Í*!  # B H) , (  ] H) '(   H N ,\] H N '  ^ B ! ] H) , (  ]^ B # ] H N ,  H N  ]^ ¶!
òÓò ö&A4	/#2P
   %       # +   !

B ! ] H N '(  NB H) '( L] H N '  H N  ]^ ²
H) '
#  H) '(   ^
Í"!  # B # ] H) '( 2]^ B # ] H) '(  &
H) '	 
#  H) '  ^
Í*!  # B H) ' ] H) '(   H N '	 2] H N ' B # ] H) ' ]^ B # ] H) '( i] H N '   H N ' &WN\N\N &
H) ,

#  H) , (   ^
Í*!  # B H) , (  ] H) '(   H N ,4] H N ' B # ] H) , (  ]^ B # ] H) '( 2] H N ,  H N ' ¶!
B ! ]^L] H N '(  NAB H) '( 2] H N '  H N 
H) ,

#  H) '(   ^
Í*!  # B K  # ] H) '(   ]^ 2
B ! ] H N '( i]^ B H) '( i] H N '  H N  ]^ F g ²B0¶1´
hq?aºiBoÓ`MthqoµaQwxaQ`MaQo1hWÍ"!  # ºoq^Ê}l}a?~ iBs1a6a?k&iBwHo1t 2±iB~oq^kh  N  2 F g ²B0¶.¤¯
)y`¤wCiBsqwp±&oq^a <qª·oq^¨aQwxaQ`MaQoÂtB¥   N . .°iBiBºoq^.Ô   T\]^ U3<F2ÐÔ   T ¥°t{sdiMh1k}o iB¦}wxa_9a 8 0¾xha?yk&iBwÄo1t
B # ] H) '( i]^ ²
H N 

!  ^ Í"!  # B
! ]^ B H) '(   H N ' ] H N   ^ B ! ]^ &
H N 

!  H N   ^ Í*!  # B
! ] H N  ]^ B H) '( 2] H)   H N ' ] H N   ^ B ! ]^L] H N  B H)  ] H N   H N  &
&bN\N\N&
H N '
!  H N '(   ^
Í*!  # B ! ] H N '( i]^ B B ! ]^L] H N '(  B H) '( i] H N '  H N  ¶%
B # ] H) '(  NAB H) '( i] H N '  H N  ]^ ²
H N 

!  ^ Í"!  # B
K  !  H N ' ] H N   ]^ &
H N 

!  H N   ^ Í*!  # B
K  !  H N ' ] H N  ] H N   ]^ &	N\N\N&
H N '
!  H N '(   ^
Í"!  # B K  ! ] H N '(   ]^ ¶#2
B # ] H N '  H N  ]^ F  ²B0¶1´
óEò2óÑü
  +  	
   ,4
+   	 

  
  !
++ "$#   ,&%
 
+K+-(.      " #  : 8
     23": 2:8 2""" 2"8 2" 22A 28 28"
Òk}s1a¸/ àÂaQaQs iBwwxtÃ¾aQs¢¦t{k}~ ¥°t{s;~mTaQs1aQo¢{iBwka?h¢tB¥Ioq^a»z&iBs iB`MaQo1aQs5Í¯  0=²·Ím¶ ² 
 @¶ 
 ¤² 
'
 @¶ ¯Òt{sËw`¤o1a?~¢Í¨tz}s1aQHxt{khwxtÃ¾aQsË¦0t{k}~}h¿Htjº .ÑaYl}?aQz}o
oq^at{a?hm¥°aQsqs1a?~§¥ s1t{` ¦}s1ti{~}ji{hqoq}­bjm±S¡ 0Y±º^}wxa¥Ñt{sdÍE/c oq^aiBwka?t{Qx~}a?h
ºoq^§oq^a7t{a7Õ<m±Tb4<}±Tb ,±TbjB¡«¯
hq?aiBo`Mthqo³¾aQwxaQ`MaQo1hdÍ"!  # ºoq^©Ê}l}a?~=<|iBs1aa?yk&iBwTo1t 2¯
]6^khj±   N
.o2CF  ²BT¶ÐiB~
  N  N  2F gB²B0¶  .o2CFÆ²BT¶ F g{²BT¶´
^aQ?a7oq^a7wxaQ`¤`Vim¯ .
 Ò}s1t{` &ÄaQ`¤`ViE<m¯b± &ÄaQ`¤`ViV<m¯ MiB~ &ÄaQ`¤`ViV<m¯ m±}oq^aÂ¥°t{wwxtjº}oq^a?t{s1aQ`Mh^t{wx~T¯
  ÚyÞ  Ú 	  !   F ^ ´\\\Ã´&"! -*²°³1´ µ¶  
++" = 

    ,&%     ! 
> ² ´¶    \ 0	=²°³q´ µ¶ ² 
 @¶ 
 M² 
 
@¶ 1   1@ Sp  6p 1 =²°³q´ µ¶Z ^! ^ I 
 	B 
 1 
  7 &%   0 +7
         F  ²BT¶   F g ²B0¶! 27
  ÚyÞ  Ú 	      F ^ ´\\\Ã´&"! -*²°³1´ µ¶  
++" = 

    ,&%     ! 
>5
² ´¶ %  k	W´ O ! "
 "    \   +  0 =²°³q´ µ¶ ² 
 @¶ ² 2 
VµH² 2{¶q¶ 1  + @=²°³q´ µ¶
 =  6  Y          ^ O   ] !   Y          ^ I   
Ö hWi?t{h1a?kaQ?adtB¥Ä]6^a?t{s1aQ` <m¯ ,±]6^a?t{s1aQ` <m¯<m± &2aQ`¤`Vim¯biB~ &ÄaQ`¤`Vim¯ m±aQ
wxtÃ¾aQsd¦t{k}~}hjiB§¦a7~}aQo1aQsq`¤a?~I¥Ñt{sºaQaQs iBwiB~©hqza?Q¹Ê&aQo«¾t{sq¿©o1t{z0t{wxt{xa?hj¯
 Þ  Þ 33=} Û#      ;>  ² ´¶         % V<   "+IÍ a 27   
 $C   " 7 %   . % < 4

++   ,&%>  *!
] 0 =²·Ím¶ ² 
 @¶ 
 M² 
@
 @¶

 "" 
 1   + @  p  Hp 1 =²·Ím¶  ^! ^ I  	 B 
   
 ,7  %  >   
!     
 F <   F + ²BT¶% 27
)Ht{`Ma7k}`MaQsqxjiBwÓ¦t{k}~}h|iBsqxhq}Ë¥ s1t{` !Et{s1t{wwCiBsqpS<m¯ ViBs1a7wxhqo1a?~§Òk}s1am¯
 Þ  Þ 33=} Û#    % +] 	
   
!
     $C    ,%  .0M²·Í}´21§¶ 1-/.0¤²·Í}´21§¶ 1 -/.0M²·Í}´21§¶ 1 1 .²·Í´21I¶ 	 ­²·Í}´21§¶      
	; % 
òÓò ö&A4	/#2P
,   %       # +   !

 	>KE  )  t{k}s1h z}s1aQyxt{kh
   J 
 L 78&8 728 S¡
   0
 L 23::8 23:: S¡
   @B  J 
 L 7:&8 728 S¡
   @B  0
 L 23:" 23:: S¡
   @B  %
 L 23":8" 23":# S¡
   @B  J1 
 L 23"82 23"8#&8 S¡
   B  J K 2;88 2;8"8 S¡
   B  0
 L 23"" 23"": S¡
   B  %
 L 2"8 2 2":8 S¡
   @?7

 + )    @H J KL 2;#" 23":# S¡
  ?7

 + )   H  KL 23"8#" 23":# S¡
Òk}s1a /)Ht{`MaI`¤z}s1tÃa?~»wxtÃ¾aQsn¦t{k}~}hM¥Ñt{sMhqz0a?Q¹Ê&©aQoÎ¾t{sq¿mhj¯WiBwka?hV^&ijaIo1tÌ¦0a
`k}woqz}wxa?~5oq`Ma?hI² 
 @¶ ² 2 
Ïµy² 2{¶q¶ ¯5]6^ak}}wxh1o1a?~5aQoqsqxa?hV?t{Qx~}aIºoq^5oq^a©t{a?h¤
Òk}s1aËt{sÁ S¡«¯
 	 1dÐ # 8(
6 
ÀÁatj ¦}sqxaY¼phq¿aQo11^Ì^tÃ%t{k}sÂs1a?hqk}wo1hÂjiB.¦0aaYlmo1aQ~}a?~¨o1tt{oq^aQsÂ`MtH~}aQwxhj¯  ÌiBwwoq^a
ji{h a?ht{k}swxtj¾aQsË¦0t{k}~Áo1a? ^}}xkajiBÕ¦0aMkh a?~;i{h¾aQww·±ºoq^Õoq^an~mTaQs1aQ?aVoq^&iBooq^a
t{sq`tB¥oq^aM`ViBoqsq¹l­i{h1h1tHQCiBo1a?~Õo1t§oq^aVz}s1t{o1tH?t{w¾xh~mTaQs1aQoj¯¨½aQ;¹¥Ea~}t{  oËhq^tÃ
yk}`MaQsqxjiBw{iBwka?hj±0iBww2oq^as1a?hqk}wo1hd¥Ñt{sdaQaQs iBwiB~hqz0a?Q¹Ê&o1t{z0t{wxt{xa?hdjiB¨¦0aaYlmo1aQ~}a?~
¦ypkh1}Moq^a7aQÐt{sq`I¯
&ÄaQo7khÂ?t{hqx~}aQsÂÊs1hqoÂoq^aM× ª·zt{sqoÂ`MtH~}aQw·¯  ¨oq^}xh7ji{h aoq^aË?t{~moqxt{Áoq^&iBo7t{}wp¨t{a
Qx~}aQyoViBs1jiB5¦ai{QoqaIiBo¤aji{1^5s1t{k}~¢xhËs1aQwCiSlma?~¢¦yp¢i{~m`¤oqoq}ÕiBoË`MthqoMiaQ
yk}`¦0aQs|× a 8¤tB¥i{QoqaiBs1?hj¯
Òt{s¦}s1ti{~}ji{hqoq}¤iB~ . oq^khW¥Ñk}ww¹ª«~mk}z}wxaYlËth hqz}} 0o`MajiBh¾oq^&iBoaQiByp¤?t{`Ëª
}Ii{QoqiBoqxt{ÕiBoiVaQ.aQsqo1aYlT±0oq^aQÌoq^aQs1a¤iBs1ah1oqwwiBoÂ`Mthqoµt{k}oqt{}§i{Qoq{iBoqxt{h
m¼kaQ?a?~T±º^aQs1anµnxh7oq^aVt{k}oqz}k}os1a?hqoqsqxQoqxt{Ä¯ :|tjEaQaQsj±t{oiBwwWhqk ^;t{k}oqt{}.i{Qoq¹ª
iBoqxt{hd^&i?a¤iM~mTaQs1aQo7~}aQwCi?p±0hq?ak}z¨o1t×tB¥oq^aQ` jiB¨¦aQwxt{}no1tMoq^ah iB`Mas1t{k}~T¯
:|aQ?a±}¹¥µ?jNÃ×& m±yoq^aQjp p  ²BT¶Wp p < 2»×\B &5×\B K &6N\N\N&5×\B%& B  ^ ¯
)y`¤wCiBs?t{hqx~}aQs iBoqxt{h^t{wx~¸¥°t{sIoq^aÁ~ms1a?Qo1a?~/iB~ ^&iBw¹¥=ª«~mk}z}wxaYlÐth1h1z}}¯ :|aQs1a
aji{ ^Ás1tjjiBÁ?t{o iB;iBo`Mth1o×a?yk&iBwaQoqsqxa?hiB~.oq^aMh iB`MaË^t{wx~}hÂ¥°t{s7aji{1^¢?t{wk}`¤Ä¯
ÅEp¢oq^aÌ²°³q´ µ¶°ª·s1a?hqoqsqxQoqxt{Ä±i.?t{`¤z}wxaQo1aQwp»iB&iBwxt{t{khniBsqk}`MaQohq^tjh¤oq^&iBo p p  ²BT¶Wp p&2
óEò2óÑü
  +  	
   ,4
+   	 

  
  !
++ "$#   ,&%
 <
  ²·× B &5×\B X &	N\N\N&5×\B K  Y ]^ &    B K  Y  ^   ²·× B &5×\B X &6N\N\N&5×\B K   ]^ & 4g4B K    ^ ±Eº^aQs1a
³f  NS×!&   iB~Iµ? g NÃ×&  g ¯
 oq^aEzthqo iBwH`MtH~}aQwHoq^aQs1aExhiB¤i{~}~moqxt{&iBw}o1aQaQsz&iBs iB`MaQo1aQs 4 a 8dhqk ^¤oq^&iBoj±t{?a
iaQ§o1aQ` ^&i{h¦0a?aQIh1aQooq^}s1t{k}^¨iw}¿0±}oººwwÄ¦0ai?iBwCiB¦}wxaiBoºoq^aiBsqsqH}MaQsqo1aYl
o1t¦ah aQo¾t{niBt{oq^aQs¾w}¿¤t{}wpMiS¥ o1aQs 4 s1t{k}~}h . ^aQ?a 4  2Moq^a¦&i{hqxº`MtH~}aQw0Y¯]6^}xh
`MajiBhoq^&iBo|iBI?t{`¤}i{Qoq{iBoqxt{¨jiB}t{om¼kaQ?aoq^at{k}oqt{}ni{QoqiBoqxt{hd¦aY¥°t{s1a
oq^adaYlmo 4 s1t{k}~}hiB~oq^khºiBww0oq^a|aQoqsqxa?hºtB¥	²B0¶WiBs1a|aQoq^aQs 8t{s>B 
 ºoq^= 0 4 ¯ÅEp
?t{`¤z}wxaQo1aQwpiB&iBwxt{t{kht{¦h1aQsqiBoqxt{hÄoÓxhÄoq^aQaji{hqpÂo1th1a?aoq^&iBoÓ¦t{oq^¦}s1ti{~}ji{hqoq}7iB~
Ì~ms1a?Qo1a?~ÁiB~¨^&iBw¹¥ ª«~mk}z}wxaYlth1hqz}} .°iBwxh1tnk}~}aQs× ª·z0t{sqo 0oÂxhÂhqka`VQxaQyoo1tV`k}woqz}wp
oq^aÂ¦&i{h1x7t{sq` ¦p B  ]^ ¯
 t{oqx?a|oq^&iBoºkhq}Ëoq^a7iB¦tÃaÂt{sq`Mh6aQÐwxtjEaQsº¦t{k}~}hºjiB©¦0adt{¦}o iBa?~n¥°t{siBww0oq^a
s1a?h1oqsqxQo1a?~©z}s1t{o1ty?t{wxh|iB~©oq^khº¥Ñt{soq^aÂ¦0t{k}~}a?~I~}aQs1a?aiB~IiBwxh1tMhqpmhqo1t{wx7t{a?hj¯
   8(1
 ¢oq^}xhz&iBz0aQsË¾an^&i?anz}s1tÃyx~}a?~­aQ wxtjEaQs¤¦t{k}~}h¥°t{ss1a?h1oqsqxQo1a?~;¦}s1ti{~}ji{h1oq}ÕiB~
th hqz}}z}s1t{o1tH?t{wxhj¯ Ö h|i?t{h1a?ykaQ?aËaQ/wxtÃ¾aQs7¦0t{k}~}h|^&i?aË¦0a?aQ¨~}aQo1aQsq`¤a?~¨¥°t{s
¦0t{k}~}a?~Ì~}aQs1a?a¤aQoÎ¾t{sq¿mhÌoq^aËaQaQs iBwWji{h1aMiB~¨¥°t{shqz0a?Q¹Ê&Ëo1t{zt{wxt{xa?hÃ¯É¨t{s1a?tjaQs
i{hdiË?t{s1t{wwCiBsqpnEat{¦}o iB§oq^a7h(iB`Ma7s1a?hqk}wo1h6¥°t{shqpmhqo1t{wxÂz}s1t{o1ty?t{wxhÁ B¡«¯
Ö t{oq^aQsWaYliB`¤z}wxatB¥Ts1a?hqoqsqxQo1a?~Mz}s1t{o1ty?t{wxh6iBs1aºoq^aE¬«`MaQ`Mt{sqpHwxa?h1hv®t{a?hj±º^aQs1aºÊ}l}a?~Vi
aQyk}`¦0aQstB¥Óhqo1aQzh 4 a 8m±}aQaQsqpMaQsqo1aYls1aQ`MaQ`¦aQs1ht{}wpMoq^a|o1aQ`Mh6s1a??aQa?~©~mk}sq}
oq^az}s1aQHxt{kh 4 hqo1aQzhj¯¢]6^}xh¤`MajiBh¤oq^&iBoViB5?t{`¤};i{QoqiBoqxt{*m¼kaQ?a?hniBo¤`Mthqo
4 hqk??a?h1hqa¤t{k}oqt{}§i{QoqiBoqxt{hiB~ÌiBÁt{k}oqt{}§i{QoqiBoqxt{Á~}aQzaQ~}h7t{ÕiBoÂ`Mthqo 4
z}s1aQHxt{khº?t{`¤}i{Qoq{iBoqxt{hj±·¯ a¯oq^a7z}s1t{o1tH?t{wÄxh² 4 ´ 4 ¶°ª·s1a?hqoqsqxQo1a?~T¯
ÀÁa¦0aQwxaQaoq^&iBo¤`MaQ`Mt{sqpHwxa?h1hËz}s1t{o1ty?t{wxhiBs1at{o|uvkhqoMiB*iBsqoq¹Ê&QCiBwaYl}iB`¤z}wxa©tB¥ds1aYª
h1oqsqxQo1a?~z}s1t{o1tH?t{wxhj±¦}k}ooq^aQp`¤^o¦0a¾kh aY¥ k}wmo1t|`¤z}s1tja6oq^a6wxtÃ¾aQs¦0t{k}~}h¥Ñt{s¦0t{k}~}a?~
~}aQs1a?aaQo«Et{sq¿Hhj¯  ©¥·i{Qoj±oh a?aQ`Mhoq^&iBooq^}xhji{h1aoq^a}z}k}ovª«t{k}oqz}k}o|s1a?hqoqsqxQoqxt{xh|i
o1tHtwxtyjiBw0z}s1t{z0aQsqo«pno1tMiBwwxtjÐoq^a7~}aQo1aQsq`¤&iBoqxt{§tB¥oq^aÂ¦a?h1o¾z0th1hq¦}wxa|wxtjEaQs¦0t{k}~T±moq^&iBo
Ea?t{{uva?Qoqk}s1ano1t¨¦aoq^at{a?t{sqs1a?hqzt{~m}.o1tÌi;²·Í}´ Ím¶°ª·s1a?h1oqsqxQoqxt{Ä¯ &ÄtHjiBwwp¢iBo¤aji{ ^
aQsqo1aYlo6xhºz0th1hq¦}wxa|o1t¤a?hqo iB¦}wxhq^©t{}wp©i²cÏ´ Ím¶°ª·s1a?hqoqsqxQoqxt{Ä±&¦}k}oºoh1a?aQ`Mh6oq^&iBoºoq^aÂ¦0a?hqo
~mxh h1aQ`¤&iBoqxt{.oq`Maxh7i{ ^}xaQa?~.º^aQ¨oq^aaQsqoqx?a?hÂ^&ijaËiBÌa?yk&iBwiBwo1aQsq&iB?a¤tB¥¾}z}k}o
iB~Õt{k}oqz}k}oËi{QoqiBoqxt{hj±h1t©oq^&iBoÕoq^ai?aQs iBaniBwxh1tIoq^aM}z}k}os1a?hqoqsqxQoqxt{;xhwxtj¯ Ö
6i?pIo1tVw`¤ooq^a}z}k}o|i{QoqiBoqxt{xhdoq^&iBodtB¥s1a?h t{sqoq}o1tV`Mt{s1awxt{¦&iBwÓz}s1t{zaQsqoqxa?hj¯ÀÁa
?t{{uqa?Qoqk}s1anÕ¥·i{Qooq^&iBoË5i©aQoÎ¾t{sq¿¢ºoq^ÕÊ}l}a?~Õz&iBs iB`MaQo1aQsMÍ¨`MaQ`Mt{sqpHwxa?h1hz}s1t{o1ty?t{wxh
ºoq^ 4 $ Í©iBs1aËiB¦}wxao1ts1aji{1^Ìoq^at{z}oq`ViBwoq`Mak}zo1t©iVaQw¦}wxaËi{~}~moqa¥·i{Qo1t{sj¯  ¥
oq^}xhExh¾oqsqka±Hoq^aQnoq^ad¦0aQoqo1aQsEwxtÃ¾aQs6¦0t{k}~}hW¥°t{sE¦t{k}~}a?~~}aQs1a?a|aQo«Et{sq¿HhºjiBn¦a|aji{hqwp
i{??t{`¤z}wxh1^a?~T¯
òÓò ö&A4	/#2P
   %       # +   !

-
,?
bY¡ Ö ¯ºÅ6aQsq`ViB/iB~Ðe¯ ¯rwxaQ`¤`Mt{hj¯      ,7     !
          %

   +?¯ !¾wCi{h1hqx?hº Ö z}z}wxa?~IÉ.iBoq^aQ`ViBoqx?hj¯	)  Ö É;±Tbj,¯
 S¡ ¯ !|¯Å6aQsq`Mt{~T± &¯WàiBsqiBt}± Ö ¯ea?h1Qt}±EiB~¯ Wi{?jiBs1t}¯­Ò&i{hqoËth1h1z}}Ì¦p
hq^t{sqoº`Ma?h1h iBa?hj¯'  
	    %
%	 ± / mbÃH,b±2bj&*m¯
 S¡ ¯ !|¯jÅ6aQsq`Mt{~T±{rÓ¯.:|aQww·± Ö ¯ &¯1&Txa?hqoq`ViBÄ±iB~ ¯ àË¯ÃrÓaQo1aQs1hj¯ÅEs1ti{~}ji{hqoq}d¦0t{k}~}a?~
~}aQs1a?a7s iBz}^hj¯Z` 	  +%  
    ",    
Y±Y< .vb10 /b.-H,±2bjm¯
 ,{¡ ajiBÕ~}aMek}`MaQk}sj¯%       
 % !
 !
  8<    1!

.  
Q¯-!Et{wwxa?Qoqxt{
½oqk~}a?haQoeda?1^aQs1 ^a?haQ  m¥°t{sq`ViBoqxka¯ÄÉ.i{h1h1t{Ä±¾bj,¯ .Ñ½}wxh1^ÕaQs1hqxt{Áo1tiBzmª
zajiBs 0Y¯
<S¡ )¯½aQiB~5ÅÂ¯Ét{}xaQÄ¯ 6d5oq^ak}`¦aQstB¥ds1t{k}~}h¤a??a?h1h(iBsqp;o1tÌ~mxh1h aQ`¤&iBo1a
m¥Ñt{sq`ViBoqxt{Ä¯   / 
+(   DC 
   # %%  % %  +   
     4"   !

 #   B±mz&iBa?hmb.*HH±Óbj&*m¯
 S¡É;¯ÓÒÓwCiB`¤`¤}ºiB~ )¯ÓrgQs1aQ}_?hj¯ &ÄtjEaQs¦0t{k}~}hËt{;hqpmhqo1t{wxVth1hqzÄ¯IÉ.iBkh1Qsqz}o
hqk}¦}`¤oqo1a?~Ì¥°t{soq^a¤z}k}¦}¦}wxjiBoqxt{Ä¯ Ö z}s1aQw`¤&iBsqpÌaQs1hqxt{¢iBz}z0ajiBs1h # ,A   
/ / ) ) ) "++  % #   %%  % # , 

  EDC 
+ ¤±TbjH¯
 Ã¡rÓ¯Òs iB}CiBk~niB~½¯ &2iBÈÃiBs1~T¯0É¨aQoq^ty~}hEiB~¤z}s1t{¦}wxaQ`Mh¾tB¥Ä?t{`¤`k}}xjiBoqxt{Mkh1k&iBw
aQo«¾t{sq¿mhj¯ 
    "  	%           
Y± < .vbYªÎ 0 / {bjm±bj,¯
+*S¡ )¯ É;¯ :|a?~}aQoq}xaQ`¤·± )¯ ]7¯ :|a?~}aQoq}xaQ`¤·±ÓiB~ Ö ¯ &¯ &Txa?hqoq`ViBÄ¯ Ö hqk}sqaQp¨tB¥¾th1h1z}}
iB~¦}s1ti{~}ji{hqoq}V§?t{`¤`k}}xjiBoqxt{aQoÎ¾t{sq¿mhj¯    +*.
Y±2b.*/ mbjH,m±2bj&*m¯
 S¡ ¯:ds1t{`¤¿tjH±|e¯EÇÂwCi{hq}±d½¯ )yo1t{^}sj±|iB~3:¯¾ÀÕiBaQaQsj¯àÂth1h1z}}¢ÏaQsqo1aYlHª
~mxhÑuvt{yo¾z&iBoq^hE`MtH~}a~Hª«~m`MaQhqxt{&iBwTsqx~}hºiB~z}wCiB&iBsEs iBz}^hÃ¯ .!     
%	   ±bj .vb10 /bÃH&*m±bj<m¯
b.-S¡ ¯ :ds1t{`¤¿tjH±e¯WÇÂwCi{hq}±6À
¯}aQsj±iB~ :¯ÀÕiBaQaQsj¯ 6dz}oq`ViBwÂiBwt{sqoq^}`Mh
¥Ñt{s¦}s1ti{~}ji{hqo§iB~¸th1h1zÏÐoq^a.a?~maYª«~mxhÑuqt{o§z&iBoq^Ð`Mty~}a?hj¯  .!     
%	   ±bj .vb10 /b!Hm±bjH¯
bbY¡ ¯ :s1t{`¤¿tÃy±¾e¯ÇÂwCi{hq}±WÅÂ¯Ét{}xaQÄ±¾iB~5e¯rÓaQa¯ 5 xh h1aQ`¤&iBoqxt{*tB¥m¥°t{svª
`ViBoqxt{§Iyo1aQs1?t{}a?Qoqxt{¨aQoÎ¾t{sq¿mh/. ¦}s1ti{~}ji{h1oq}iB~©th hqz}} 0Y¯   5 }{ª#"^k
5 kniB~ 5 ¯Ò}s iB}¿ :dhqk .Ña?~}hj¯ 0 /$%>+   +%;   +*   WC{±yÇÂwkEaQs Ö ji{~}aQ`¤x
rk}¦}wxhq^aQs1hj±}z&iBa?hbj<SªÎmbjm±Äbj<m¯
óEò2óÑü
  +  	
   ,4
+   	 

  
  !
++ "$#   ,&%
 
bjS¡ ¯ :ds1t{`¤¿tjH±e¯WÇÂwCi{hq}± 5 ¯EriBs1~mk}¦h1¿ m±À
¯}aQsj±iB~ :¯ÀÕiBaQaQsj¯
]6^a
?t{`¤z}wxaYlHoÎpËtB¥Ähqpmhqo1t{wxº~mxh1h aQ`¤&iBoqxt{tB¥0m¥Ñt{sq`ViBoqxt{Mo1aQs1?t{}a?Qoqxt{naQo«Et{sq¿Hhj¯
?   \ ?R  &%  .    
  h 	%   
Y±&* .°Sª , 0 / &-H,m±bj,¯
bjS¡e¯&ÇÂwCi{h1}±TÅ|¯É¨t{}xaQÄ±e¯raQa±2iB~¨½¯ )yo1t{^}sj¯ÂÅ¾s1ti{~}ji{h1oq}©¦}k}oqo1aQsv¼p.iB~
~}a7Å¾sqk} uvIaQoÎ¾t{sq¿mhj¯  
 " 	%           
Q± < .vbYªÎ 0 /b.*bjH±Óbj,¯
b ,{¡ 5 ¯À
¯ÇÂsqk}`¤`Ma±0àË¯ !¾py¦0aQ}¿t}±0iB~§Ç¤¯  ¯  aQ}¿iBo iBs iB`ViBÄ¯|àÂth hqz}}VI`¤}`ViBw
oq`Ma¯Z   	  %C±mb .vb10 /bbb!bjm±bjm¯
b4<S¡e¯ &2iB¦&iB^}/iB~  ¯¾ÀÕiBsq}¿a¯dk}x1¿Ïth1hqz}}5¦yp`k}woq¹ª·o1aQwxaQs iBz}^hj¯   
  
%>+   + 
 	  !   WC±}z&iBa?h ,<mb! ,<&*m±2bj&-m¯
bjS¡ Ö ¯ &¯&Txa?hqoq`ViB¨iB~  ¯ àË¯rÓaQo1aQs1hj¯6ÅEs1ti{~}ji{hqoaQoÎ¾t{sq¿mhÂtB¥¦0t{k}~}a?~§~}aQs1a?a¯j` 
	    %
  
  "?   
Y±Äb ., 0 /<mb! <, -m±Óbj&*&*m¯
bÃÃ¡ )¯ÄrÓgQs1aQ}_?hÃ¯ %        
   
$%  
   
  <   "+  < &¯©r^ 5 oq^a?h1xhj±
}aQs1hqo1g¤~}a  x?aª)Ht{z}^}Ci Ö oqz0t{wxhj±
&2iB¦t{s iBo1t{s1aV~  m¥°t{sq`ViBoqxka± )y&iBkmlÁaQo
)ypHhqo1_Q`Ma?h~}a;)Ht{z}^}Ci Ö oqz0t{wxh !  e1) de Ö bj{m±Äbjm¯
b.*S¡ )¯rÓgQs1aQ}_?hj¯ &ÄtjEaQsV¦0t{k}~}hVt{5¦}s1ti{~}ji{hqoq};oq`MaItB¥7~}aIÅEsqk} uÆ5aQoÎ¾t{sq¿mhj¯  
)yz}sq}aQsvª  aQsqwCiB±ya?~mo1t{sj± : 	   )    # %  + +!Q±t{wk}`Ma7bbjm±z&iBa?h¾<
m¯ &Äa?Qoqk}s1a  t{o1a?hº !Et{`¤z}k}o1aQs )HQxaQ?a±Äbjm¯
bjS¡ ¯)¯&)yk}~}aQs iB`iB~ËrÓ¯{ÀÏ}¿HwxaQsj¯HÒi{hqom¥Ñt{sq`ViBoqxt{Mh1^&iBsq}|Mi|?t{`¤z}wxaQo1a6aQo«Et{sq¿¯
 
    "F 	%  E        
Y±,/ < *m±Óbjm¯
òÓò ö&A4	/#2P
Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles - B.P. 93 - 06902 Sophia Antipolis Cedex (France)
Unité de recherche INRIA Lorraine : Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - B.P. 101 - 54602 Villers lès Nancy Cedex (France)
Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot St Martin (France)
Unité de recherche INRIA Rocquencourt : Domaine de Voluceau - Rocquencourt - B.P. 105 - 78153 Le Chesnay Cedex (France)
Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, B.P. 105 - 78153 Le Chesnay Cedex (France)  	


  
ISSN 0249-6399
